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1 Heau n 3a1a4u M3y4eHUs IUCUUILTHHBI
1.1 Leab ocBOEHUS TUCHUTLIHHBI

Hens yueOHOM quctuminHbl «KotongHas XuMus» COCTOUT B OCBOCHUHU CTYJEHTaAMH TEOpe-
TUYECKHUX W IKCTICPUMEHTAIbHBIX OCHOB KOJIJIOMIHOM XMMHH, a TAKKE 0COOCHHOCTEH MOBEICHHS
JUCIIEPCHBIX CHUCTEM U M3YYE€HHE MOBEPXHOCTHBIX SIBIICHUN, MPUMEHEHHE ITUX OCHOB B IIPAKTH-
YEeCKOH JIeITEILHOCTH YSJIOBEKA.
1.2 3agauyn THCHHUILINHBI

3amaun y4eOHOW MUCIMIUIMHBI COCTOST B MOTYYEHUN MPOGeCcCHOHATBHBIX 3HAHUH, OCBO-
€HUU MPAKTHYECKUX HABBIKOB U YMEHUI B 00JIACTH KOJIJIOUTHOW XUMHUH. B paMKax AUCIMITITNHBI
«Konnmonanas Xxumusi» u3yqaroTcst HyHIaMeHTaIbHbIE 3aKOHBI, 0€3 KOTOPHIX HEBO3MOXKHO TTOHH-
MaHHE€ COBPEMEHHBIX TEXHOJIOTMYECKUX MPOIECCOB, MPUMEHIEMBIX B IPOMBIIIIEHHOCTH, B CTPO-
UTEJIbCTBE, a TAKXKE TMPHU 3allUTE OKpYKAroWEn cpeapl. JucnepcHpie CUCTEMBI IITMPOKO PaCHpo-
CTpaHEeHHI B IpUpoie (BO3AyX, BOAA, ITOUBA) M B TeXHOC(hepe, ¢ HUMU CBSI3aHbI CIOXKHEHIIINE IKO-
JIOTUYECKHE MPOOJIeMbI (TIPOMBIIICHHBIE BEIOPOCHI, CTOKH, OTXOIbI POU3BOJICTBA U T.J1.).

K ocHOBHBIM Bompocam, H3ydaeMbIM B JAaHHOM Kypce, OTHOCSITCS: CBOWCTBA I'PaHHUIl pa3-
nena a3 (Mexda3HbIX TOBEPXHOCTEN); IOBEPXHOCTHBIC SIBJICHUS (aacOopOInsi, CMayrBaHue, Ka-
NUUISPHBIC SBICHUS W 3JIEKTPOIIOBEPXHOCTHBIE SIBIICHUS); MyTH M yCJIOBHS 00pa3oBaHUS JUC-
MEPCHBIX CUCTEM, UX MOJIEKYJIAPHO-KUHETUUYECKHUE U ONTUYECKUE CBOMCTBA; YCTOMYMBOCTH U 3BO-
JIOIUSL TUCTIEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHUE U PEOJOTHYECKHE CBOWMCTBA JHCIEPCHBIX
CHCTEM; N3yUYeHHUE MyTe U CIIOCOOOB YIpaBIeHUs CBOWCTBAMH JUCIIEPCHBIX CHUCTEM.

[ToBepxHOCTHBIE SIBICHUS (CMauyuBaHUE, aACOPOIUs, KOATYIISIIHS) JIeKaT B OCHOBE 00JIb-
IIIOT0 YHMCJIa MTPOMBIIUICHHBIX MPOIECCOB: (IoTamus, OTCTauBaHue, GUIbTPAIKs, TPAHyIUPOBa-
HUE, CYIIKa U JAp. YHUBEPCATHLHOCTh TUCIIEPCHOTO COCTOSIHHS BEIIECTBA ONpeenseT GpyHaaMen-
TAJIBHOCTh U MEXKIUCIUIUIMHAPHOCTh KOJUIOMHON XUMHH, €€ POJIb U 3HAYCHUE ISl psija ecre-
CTBEHHBIX HAYK: [€OJIOTUH, IOYBOBEICHHUS, OMOIOTHH, MEAUIIMHBI, MATEPUAIOBEICHHUS.

3HaHUe 3aKOHOMEPHOCTEH, MPUCYIIUX AUCTIEPCHBIM CUCTEMaM, HEOOXOIMMO, KaK JIJIsl OTI-
THUMM3AIUU TEXHOJIOTHYECKUX MTPOLIECCOB, TaK U JJI MOJYYSHHs Pa3IuYHbIX MAaTEPUAJIOB C 3aaH-
HBIMU CBOMCTBaMU: MOJMMEPOB, JIEKAPCTB, MHUILEBBIX MPOJYKTOB, CMAa30UYHBIX MAaTEPHUAJIOB, 1I€-
MEHTa, KepaMUKH, OyMaru, a TakKe IMpu PEeICHUH BOIIPOCOB OXPAHBI OKPYKAIOIIEH Cpebl.

1.3 MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

Jucnunnnza «KomouaHas XuMusi» OTHOCUTCS K o0s3aTennbHoM yactu biooka 1 "JIuciu-
TIMHBL (MoynH)" ydyeOHoro miaHa no HampasieHuto moarotosku 04.03.01 Xumus. B cootBeT-
CTBUU C pabounM y4eOHBIM TUTAHOM JUCHUIUIMHA U3y4aeTcs Ha 4 Kypce. Bua nmpoMexyTodHoi
aTTecTalMuy: YK3aMeH.

Nzydennro nucrumimnabl «KommonaHas XUMHUs» JTOKHO MPEAIIeCTBOBATh H3yUEHUE JTUC-
nuruinH: «MaremaTtuka», «BBegeHnue B TepMoIMHAMUKY», «Heopranndeckast xumusi», «Ouznka»,
«AHanmuTH4YecKas XUMHUST», «DU3NIECKUE METOAbI aHAIN3a» «DHU3nUecKas XHMUSI»

1.4 [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUS 10 AUCIUNINHE, COOTHECEHHBIX € IJIa-
HUPYEMBbIMH Pe3yJIbTATAMHU 0CBOEHUS 00pa30BaTeIbHONM MPOrpaMMBbI

N3yuenne manHOW ydeOHON MUCUUILIMHBI HANpaBieHO Ha (OPMHpPOBAHHE y 00ydYaro-

HIUXCS CIETYIONINX KOMIETEHIINMN:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA PeSyJ’ILTaTH 06y‘I€HI/IH 10 JTUCHHUITIIMHE
JOCTHXCHHUS KOMIICTCHIINA

OIIK-1. Crioco6eH aHaIU3UpOBaTh U HHTEPIIPETUPOBATH PE3YJIBTATHI XUMUIECKUX SKCIIEPUMEHTOB, HAOIIOICHII
U U3MEepeHui
HOIIK-1.1. CucremMaTH3upyeT U aHaJIM3UPYET pe- | 3HAET OCHOBBI COBPEMEHHBIX TEOPHH B 00J1aCTH KOJIOUAHON
3yJIBTaThl XMMHUYECKHX DKCIIEPUMEHTOB, HAOJIIO- | XMMHH; CBOMCTBA KOJUIOMJHBIX CHCTEM; 0a30BbIC NPE/ICTAB-
JIeHUH, U3MEPEHHH, a TaK)Ke Pe3yJIbTaThl PACUETOB | JIGHUSI O KHHETHKE CTPYKTypooOpa3oBaHUs U yCTOHUYNBOCTH
CBOMCTB BEILECTB U MaTepHUajIOB KOJIJIOUAHBIX CUCTEM

YMEET HCIIOJIb30BaTh TEOPETUYECKHE OCHOBBI (pyHIaMeH-
TAJIBHBIX Pa3eioB KOJUIOMIHONW XUMUH IIPU PEILICHUH TPO-
(eccHOHANBHBIX 327124, KOJIMYECTBEHHO ONUCHIBATH SIBICHHUS,
MPOMCXOSIINE B KOJUIOUAHBIX CHCTEMAX




Kon n HanmenoBanue WHAWKATOpa
JOCTHXCHUS KOMIICTCHIINA

PesynbraTel 00y4eHus 10 TUCIIUILTHHE

BJIAJICCT CHCTEMON (DYHIAMCHTATBHBIX XUMHYCCKHUX IOHS-
TUH; METOJAMH U MPUEMaMH IOMCKa, 00pabOTKH, aHAIN3a
IPHU PEIICHUM TPOPECCHOHANBHBIX 33Jad; METOJAaMH aHa-
JM3a pe3yibTaTOB M3MEPEHUI Ha OCHOBE CHUCTEMBI (QyHAA-
MEHTAJbHBIX XUMUYIECCKIX MOHATHH, 0a30BBIX 3HAHUH QyHIA-
MEHTAJIBHBIX Pa3/IeJIOB KOJUIOMTHON XUMHUH

NOIIK-1.2. TIpeanaraer HHTEPIPETAIIUIO PE3YITb-
TaTOB COOCTBEHHBIX IKCIIEPUMEHTOB M PaCUETHO-
TEOPETHYECKUX paboT C HCIOJIb30BAaHUEM TEOpEe-
TUYECKHX OCHOB TPaJAMIHOHHBIX U HOBBIX pasfe-
JIOB XUMUH

3HACT METOABI U3YUCHNUS U aHaJIn3a CBOWCTB KOJIJTIOUTHBIX CH-
CTEM, MCXaHU3MbI 1 3AKOHOMCPHOCTHU INPOTCKAHUA XUMHNYC-
CKHMX IPONECCOB

YMECT MPOBOAUTH Ka4eCTBEHHBIM U KOJWYECCTBCHHBIN aHAIN3
XHUMHYCCKOTO COCTaBa KOJIIOMAHBIX CHCTEM C HCIIOJIB30Ba-
HUEM PACUYCTHBIX METOHOB ONPCACICHUA (1)I/I3I/IKO-XI/IMI/I‘-IC-
CKHX BEJIMYUH U MOHUMAaHHS 0a30BBIX SaKOHOMepHOCTeﬁ ux
U3MCHCHHA

BJIaACCT paCUCTHBIMHU MCTOAAaMU OIPCACIICHUSA (1)I/I3I/IKO-XI/I-
MUYCCKUX BCJIMYMH IIPU PCIICHUHN MPUKIAAHBbIX XUMUYCCKUX
3aJa4 B obactu KOHHOH[[HOﬁ XUMHHU

HOIIK-1.3. ®opmynupyeT 3aKI0UCHHS U BHIBOBI
IO pe3ysibTaTaM aHalnu3a JTUTEePaTypHBIX JAaHHBIX,
COOCTBCHHBIX 3KCIHEPUMEHTAIBHBIX M PAacdeTHO-
TEOPETHYECKHUX Pab0T XUMUIECKOH HAIIPaBICHHO-
cTH

3HACT JTAallbl INITAHUPOBAHUS, TPOBECACHUA U OIMCAHUSA XUMU-
YCCKOI'0 DJOKCIICPUMCHTA C LCJIbI0 HU3YUCHUSA peaKLIPIOHHOﬁ
CIIOCOOHOCTH JUCIICPCHBIX BEUICCTB

yMeeT IPOBOINTH TIOMCK JINTEPATYPHBIX JAaHHBIX M CPaBHH-
TEJNBbHBIA aHAJIN3 PE3YIbTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB
1 pacdeTHO-TEOPETHIECKUX PadoT

BJIaJICET METOJAMH KOMIUIEKCHOTO CHCTEMHOTO IOAXO0Ja K
PacCMOTPEHHIO XUMHYECKUX IPOIIECCOB M CBOHCTB KOJIIOM/-
HBIX CHCTEM

OIIK-2. CriocobGeH poBOAUTH C COOMIOACHIEM HOPM TEXHHUKH 0€301MaCHOCTH XUMHUYIECKUH dKCIIEPUMEHT, BKITIO-
Yasi CHHTE3, aHAJIH3, U3yYCHHUE CTPYKTYPHI U CBOMCTB BEILIECTB X MATCPHUAIIOB, UCCIICAOBAHHE MIPOIIECCOB C UX y4a-

CTHUEM

HUOIIK-2.1. PaGoraer ¢ XUMHYECKHMMH BeEILE-
CTBaMH C COOJIIOJICHUEM HOPM TEXHHKH Oe3orac-
HOCTH

3HACT Tpe60BaHHI>i TEXHHUKH 0€30I1aCHOCTH npu pa60Te C XH-
MHYCCKHMU BCIICCTBAMU

yYMEEeT pealIn30BbIBaTh Oe30MacHyl0 paboTy B 1a00paTOpHBIX
YCIIOBUSIX ¥ 00J1a1aTh yCTOHYMBBIMY HaBBIKAMH PAOOTHI C XH-
MUYECKUMU CpelaMu

BJIaJIeeT HaBbIKaMU OE3pUCKOBOW pabOTHI B YCIOBHSX J1a00-
paTopuy ¥ yMEHHEM opraHu3anuu Oe3onacHol paboThI ¢ Xu-
MHUYECKHMH CPEIAMHU

NOIIK-2.2. CuaTe3npyeT BelecTBa 1 MaTePHaIIBI
pa3Ho# MPUPOJIBI C HUCIIOIF30BAHUEM UMEIOIINXCS
METOJIUK

3HACT 0a30BBIC K CIICTUAJIBHBIC OKCIICPUMEHTAJIbHBIC METO/IbI
CHHTC3a MaTCPHUAJIOB C BBICOKOH JUCIICPCHOCTBIO

YMECT OCYIIECTBIIATH KaK IIPOCTBIC, TaK U CJIOXHBIC MHOTO-
CTaAWIHBIC CHHTE3BI JUCIICPCHBIX CUCTEM

BJIaZACCT HaBBIKAMM I10 BBIACIICHHUIO BEIICCTB pa3n1/mHoﬁ pu-
POJibI, 4 TAKKC HABBIKAMU CHHTCTHYCCKOTO TNIAHWUPOBAHUA

HOIIK-2.3. TIpoBOguT CTaHOApTHBIE OIEPAINU
JUTsl OTIPEZICIICHUs] XAMUYECKOTO COCTaBa BEILECTB
U MaTEpHAIOB Ha UX OCHOBE

3HaeT OCHOBHBIC IIPUEMBI, IPUMEHACMBIC B KOTMYECTBECHHOM
XNUMHUYCCKOM aHaJIM3€ KOJJIOMIHBIX CHCTCM

YMECT ONIPCACIATH XAMUYIECKUN COCTaB KOJIJIOMTHBIX CHCTEM

BJIAACCT 3HAHUAMHN O KWHCTHYCCKUX 0COOCHHOCTSX XUMHUE-
CKHX peaKuHﬁ " BJIMAHWA Ha HUX Pas3IMdHbIX (baKTOpOB C
Y4YE€TOM JUCIICPCHOCTHU

HOIIK-2.4. UccnenyeT CBOMCTBA BEIIECTB U MaTe-
pHAJIOB C UCMONB30BAaHHUEM COBPEMEHHOIO Hayuy-
HOTO 000pyIOBaHUS

3HACT OCHOBHBIC XHMMHUUYCCKHEC H (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ ME-
TOAbI IPUMCEHACMBIC IJI1 OUCHKU AUCHEPCHOCTU U YCTOfIQH-
BOCTHU KOJIJIOWJHBIX CUCTEM

YMECT UCHOJIb3Yyd COBPEMCHHOC HUCCIIEA0BATCIILCKOC 060py-
JOBaHHUC II0OKa3aTb B3aWMMOCBA3b YC.HOBI/Iﬁ CHUHTE3a OJUCIICPC-
HBIX CHCTEM U MX CBOMCTBaMU

BJIAJICCT JIOTUKO# PabOThI C COBPEMEHHBIM 000PYAOBAHHEM,
00yCIIOBIICHHON TEM HJIM MHBIM METOJIOM B OCHOBE MPUOOpa

2. CTpyKTypa M coaep:KaHue JMCIHILJIMHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH TUCHMIIMHBI IO BUAaM PadoT.
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OOm1ast TpyI0EMKOCTD TUCIMILIMHBI cOocTaBisieT 4 3au.en. (144 vaca), ux pacnpeaeneHue
10 BUJ[aM paOOT MPEICTABICHO B TAOJIUIIE

Bun yaeOHO# paboThI Bcero dopma
4acoB o0y4yeHHs
OYHas
7
cemMecTp
("4achr)
KonTakTHasi pabora, B TOM 4HcJIe€:
AyauTOpHBIE 3aHATHS (BCEro): 102 102
3aHSTHS JIEKIIMOHHOI'O TUIIA 34 34
1a00opaTOpHbIE 3aHATHUS 68 68

MMPAKTUUCCKHUC 3aHATHA - -
CEMHUHAPCKHE 3aHATHUS — —
MNnas koHTakTHasA padora:

Kontposb camocrositensHOM padotsl (KCP) 4 4
[Tpomexxyrounas arrecranust (VMIKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM YHCJIe: 11 11
Odopmiienne 1a00paTOpPHBIX paboOT 5 5
ITpopaboTka yuebHOro (TEOPEeTUYECKOro) MaTepuana 2 2
[ToaroroBka K TEKylemMy KOHTPOJIIO 4 4
KouTtpoJs:
IToaroroBka K ’K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh Jac. 144 144
B TOM 4HcJie KOHTAKTHAs 106,3 106,3
padora
3a4. e/l 4 4

2.2 ConepxxaHue TMCUMILIHHBI:
Pacrnipenesnenre BUIOB y4eOHOH paOOTHI M UX TPYIOSMKOCTH IO pa3jieiaM JUCITUTUIAHBI.
PaB,Z[eJIBI JUCHUITIINHBI, I/I3y‘-IaeMbIe B 7 CGMGCTpeI

KonnuectBo yacos
Breaynu-
Ne HaumenoBanue pa3znesos (Tem) Aynuropras Topgas{
Bcero pabota
pabora
J 113 JIP CPC

1. OcCHOBHBIE CBOMCTBa MOBEPXHOCTEH pazaena a3 14 4 - 8 2

2. SIBneHus KanWUIIPHOCTH U CMAaYMBaHUS 20 6 - 12 2

3 AZCOpOLIMOHHBIE CIION U MX BIIMSIHUE HA CBOWCTBA JAUCTIEPCHBIX 13 4 i 3 |
CUCTEM

4. DneKTpuuecKue CBOICTBa AUCHEPCHBIX CUCTEM 19 6 - 12 1

5. Y CTONYMBOCTD AUCHEPCHBIX CUCTEM 24 6 - 16 2

6. CprKTyp0(36pa303aHHe, PEOJIOTHECKHE 1 CTPYKTYPHO-MEXaHH- | o 6 i 12 |
YECKHE CBOWCTBA JUCTIEPCHBIX CHCTEM

7. KonnonaHo-xumMuueckue 0OCHOBBI OXPaHbl OKpYKaroIiel cpeabl 4 2 - - 2
HUTOI'O no pasoenam oucyuniurol 113 | 34 68 11
Konrpoiss camocrositensHoit pabotsl (KCP) 4 - - - -
ITpomexytounas arrectanus (MKP) 0,3 - - - -
[ToAroToBKa K TEKYLIEMY KOHTPOJIIO 26,7 - - - -
OO1mas Tpy1I0eMKOCTb 110 AUCIHMIUINHE 144 - - - -

2.3 Conepsxanue pa3aejioB JUCHUIIMHBI:
2.3.1 3aHsATHSA JeKIIMOHHOI'0 THIIA



HaumenoBanue
pasnena

Conepxanue pasaena

dopma TEKyIEero
KOHTPOJIS

2

3

4

OcHoOBHBIE CBOICTBA TO-
BEpXHOCTEH pasnuena ¢a3

[ToBepxHocTHas sHeprust [ md66ca n mosepx-
HOCTHOE HaTshDKeHHE. MeTOobl OnpeeieHHs
MOBEPXHOCTHOTO HaTsmKeHHst. KpaeBoii yrod.
3aBUCHMOCTh TTOBEPXHOCTHOTO HATSKCHHS
oT Temreparypsl. CBs3b IOBEPXHOCTHOM
sHeprun ['mb0ca U MOBEPXHOCTHOM DHTAIIb-
NUU. DHTANBIUSA CMAaYUBaHUS U KO3 pHLu-
€HT THIPOPUITHLHOCTH.

VYeTHBIT onpoc

SIBnenus KalnmuJIJIApHOCTHU
n CMadYuBaHUs

TepMmoauHaMUUECKHE YCIOBUS CMAauyUBaHU
U pacTeKkaHus (IOJHOTO CMayuMBaHUA) Ha
TBEPJBIX U )KUAKUX OBepXHOCTAX. Konmnye-
CTBEHHBIE XapPAaKTEPUCTUKHA CMAYMBaAHUS:
KpaeBoil yro, TeIioTa CMadynuBaHus, padoTa
aare3uu. Mz0uparenbHoe cMaunBaHue. JIno-
¢unbHBIe U THO(OOHBIE MTOBEpXHOCTH. Pob
SIBJICHU CMauMBaHUs B )KUBOM npupoje. Ka-
NUUIIpHOe  faBieHue. llepBelii  3aKkoH
Jlammaca. 3aBUCUMOCTD JABJIEHUS HACHIIIECH-
HOTO Tapa ¥ pacTBOPUMOCTH OT KPHUBHU3HBI
MOBEPXHOCTH pazjena COCYIIECTBYIOIIUX
¢a3 (3axon Tomcona (KensBuHa)). Camoripo-
W3BOJIBHBIE TIPOIIECCHl COOMpATETBHON pe-
KPUCTAJUIU3aLUHA, HM30TEPMUUECKOU Tepe-
TOHKHM BEIIIECTBA, KaNWJUIIPHOM KOHAEHCA-
1uu. Ponb KanmmsipHBIX sSIBIEHUN B OHOIIO-
TUU U arpOTEXHUKE

Tect, KOJIIIOKBUYM

AJICOpOIIMOHHBIE CTIOU U
HUX BIIMSHHUE Ha CBOMCTBA
JUCIIEPCHBIX CUCTEM

AncopOrust Ha rpanuue paszaena ¢as. Ilo-
BEPXHOCTHO-aKTHUBHBIE, IIOBEPXHOCTHO-
MHAKTUBHBIE U TOBEPXHOCTHO-HEAKTHUBHBIE
BeniecTsa. M3orepma MOBEPXHOCTHOIO HATSI-
xkeHnus. YpasHenue [lumxkosckoro. IloBepx-
HOCTHasi akTUBHOCTh. [IpaBuio [wokmo —
Tpaybe. MoHoMonekynsipHast aacopOuus,
YpaBHEHHE MU30TEPMBI azcopouun
JIburmiopa, @peinanuxa. Iomumonexysp-
Has aacopOuus. KanumiapHas koHaeHcanus,
abcopOItus, XeMoCcopOIIHs.

YceTHBIN onpoc,
KOHTpPOJIbHAs pa-
6ota

DJIEKTPUYECKUE CBOMCTBA
AUCTICPCHBIX CUCTCM.

DNEeKTPOKMHETUYCCKUE SIBIICHHUS: DIIEKTPO-
¢dopes, 3IEKTPOOCMOC, MOTEHIHAJIBI CEIH-
MeHTauuu | mpotekaHus. CoBpeMeHHbIE
MIPEJCTABICHUS O CTPYKTYpE ABOWHOTO DJIEK-
TPHUYECKOTO CJIOS Ha TpaHMIe paszaena ¢as.
DJIEeKTPOKMHETUYECKUN TTOTSHIIHA.

Tect, KOJITOKBUYM

Y cTOWUnUBOCTh qucIiepe-
HBIX CUCTCM

ArperaTuBHasi U CEJUMEHTAIlMOHHAS YCTOM-
YUBOCTh JIMCIEPCHBIX CHCTEM. ATperatus-
Has YCTOMYMBOCTH JIMO(POOHBIX TUCIIEPCHBIX
cucreM. Dddext Mapanronu-I'udoea (3¢-
(eKTUBHAsE  yNpPyrocTh  aJCOPOIIMOHHBIX
CJI0eB) Kak (pakTop cTabuiaM3aluy IUICHOK,

YcrHblii onpoc,
KOHTpOJIbHAS pa-
oora
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meH, SMmynbcuil. Crabwiu3upyromee Iei-
CTBHE JBOMHBIX TU(PQY3HBIX CIOEB HOHOB.
CTPYKTYPHO- MeXaHW4ecKuil Oapbep mo Pe-
OuHaepy Kak (akTop CHIBHOW cTabuiIn3a-
nuu. Koarymsmust muodoOHBIX 30JIeH dJIeK-
TPOJIMTAMHU: OCHOBBI TeopuH JlepsaruHa-
Jlannay-®epses-OpepOeka. [TpaBumno
[ynbue-I'apau. 30HBI YyCTOWYMBOCTU HPH
nepes3apsike KOJUIOMAHbBIX YacTHII.

6 |CtpykTypooOpa3oBaHue,
PEOJIOTHYECKHE U CTPYK-|CTPYKTYPHI, (POPMHUPYIONIHECS B PacTBOpax
TYPHO-MEXaHUYCCKUE
CBOMCTBA JAMCICPCHBIX CH-[THYECKUE CBOWCTBA JMCICPCHBIX CHCTEM.
cTeM

Tunel qucnepcHbIX CTPYKTyp. JucrnepcHbie
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUM. Peorno-

VYpaBHeHne OWHINTEIHA; MPUYMHBI aHOMa-
JIUW BSI3KOCTH JIUCTIEPCHBIX CHCTEM, 3P dek-
THBHas Bs3KocTh. IlomHas peonoruueckas
KpUBas JUCIIEPCHOM CHCTEMBI C KOAryJIsLy-
OHHOMW CTPYKTYpOH

Tect

7 |KomiouaHo-XUMHUYECKHE
OCHOBBI OXpaHBI Opr)Ka— KOJIJIONIHBIX
IONIEH Cpebl

Cnioco6b1 ouncTku Tuapochepsbl (BOABI) OT
3arpsi3HEHUN  (Koaryssius,
GbIoKyIAIMS, KoaNeCeHIUs, (GUIbTPOBAHUE
U yabTpadmibTpauusi, LIeHTpudyrupona-
HHE).

OuncTka BOJBI OT MOBEPXHOCTHO-aKTUBHBIX
Y Pa3JIMYHBIX TOKCUYHBIX BOJOPACTBOPUMBIX
3arpsi3HeHUi (TIeHHasi cemaparusi, ajacopo-
1IUsI, MOHHBI OOMEH, BBeJeHHE aMOpP(HU30-
BaHHBIX 3apOJBIIICH KPUCTAILTU3ALUU, CO-
JIFOOMJIA3ALHsA).

YcrHbIN onpoc

2.3.2 3aHATHSI CEMUHAPCKOT0 THIA
CemuHapckue 3aHsTHs y4eOHBIM TUIAHOM HE MPEyCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS

No Hammenosanue HaunmenoBanue nabopatopHbsIX padoT Popwma Texymero
paznena KOHTPOJIS
1 2 3 4

1. YeronuuBoCcTh | [MCIIEpCHOHHBIN aHAIU3 CYCIIEH3UM METO- | Cada OTdeTa IIo Jia-
JTUCIIEPCHBIX CU- |IOM CEIMMEHTAIlMU B TPAaBUTAI[MIOHHOM O6oparopHoii paboTte
cTeM noJie

2. AncopOunonnsie |MccnenqoBanre B3auMOCBS3M MEXTy TTOBEPX-| Cada OTYeTa 1o Jia-
CJIOM M VX BJIMS- |HOCTHBIM HATSHKEHUEM M afcopOnueit OoparopHoii paboTte
HUE Ha CBOMCTBA
JTUCTIEPCHBIX CH-
CTEM

3. AncopOumonHnbie | XpoMaTorpaduueckoe pasieJieHue CMeCH cJlaya oT4yeTa 1o Jia-
CJIOM M VX BJIHSI- |MOHOB C IIOMOIII0 HOHOOOMEHHBIX CMOJT OopatopHoii paboTte
HUE Ha CBOMCTBA
TUCTIEPCHBIX CH-
CTEM

4. Ancop6umonnsie |HMccnenoBanue aacopOuu U3 BOAHOTO pac- | cAada oTyeTa Io Jja-

TBOpa Ha aKTUBHOM YTJIe O6opaTopHoi paboTe
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CJIOM ¥ MIX BIIMSI-
HHE Ha CBOMCTBA
JIACTIEPCHBIX CH-
cTeM

DJIEKTpUYECKue
CBOICTBA JUC-

TNEPCHBIX CUCTEM.

Omnpenenenne MEeKTPOKUHETHIECKOTO TM0-
TEHIMaJIa METOJIOM 3JIEKTPOOCMOca

cllada oTyeTa 1o Jia-
OoparopHoii paboTte

DIEKTPpUUYECKHE
CBOMCTBA JIHC-

TMCPCHBIX CUCTCM.

OnpenencHue 3MEKTPOKUHETHYESCKOTO TI0-
TEHIIMAaJIa METOJIOM 3JIeKTpodopesa

claya oT4eTa 1o Jia-
OGopaTopHoii paboTe

CtpykTypoobpa-
30BaHUE, PEOJIO-
TUYECKHE U
CTPYKTYpHO-Me€-
XaHUYECKHe
CBOICTBA JHC-
MEPCHBIX CUCTEM

OnpeneneHre KPUTUUECKON KOHIIEHTpauU
MUIeII000pazoBanus B pactBopax [TAB

cllada oTyeTa 1o Jia-
OopatopHoii paboTte

CrpykTypoobpa-
30BaHUE, PEOJIO-
THYCCKHUEC U
CTPYKTYPHO-Me-
XaHUYECKUE
CBOMCTBA JIHC-
TMCPCHBIX CUCTEM

Onpenenenne N30IEKTPUIECKON TOUKH
pacTBOpa JKeJIaTHHBI 110 3aBUCUMOCTH MYT-
HocTH OT pH cpenbl

claya oT4eTa Io Jia-
O6opaTopHoi paboTe

AnicopOIMOHHBIE
CJION U UX BJIIUA-

HHE Ha CBOMCTBa
I[I/ICHepCHBIX cu-

CcTeEM

HccnenoBanue 30H KOAryJsiuu

cliada oTyeTa 1o Jia-
OoparopHoii paboTte

10.

AncopOioHHbIE
CJIOW Ul UX BJIHUS-

HUE Ha CBOMCTBA
JIUCTIEPCHBIX CH-

cTeM

N3yueHne Koaryssiiiuu ruipo30Jist TuIpOK-
cuja xKeiesza

claya oT4eTa Io Jia-
O6opaTopHoi paboTe

11.

YcTonunuBOCTD
I[I/ICHepCHI:IX CH-
CcTEM

I/I3yquHe KMHCTHUKHU KOAJICCICHINU I10 BPC-
MCHH XHU3HU KaIICJIb

c/laya OT4eTa 1o Ja-
OopatopHoii paboTte

12.

CtpykTypoobpa-
30BaHUE, PEOJIO-
TUYECKHEe U
CTPYKTYpHO-Me€-
XaHUYECKHe
CBOICTBA JHC-
MEPCHBIX CUCTEM

CTpyKTypHO-MEXaHUYECKUE CBOMCTBA JUC-
MEPCHBIX CUCTEM

cliada oTyeTa 1o Jia-
OopatopHoii paboTte

2.3.4 IllpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)
KypcoBsie paboTh! (TPOEKTHI) y4eOHBIM IUIAHOM HE NMPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI1 CAMOCTOSATeIbHOH PadoThI

00yYarIIUXCsl MO JUCHUIINHE (MOTYJIIO)




Bung CPC

[TepedyeHnb yueOHO-METOIUICCKOTO 00€CTICUeHUS TUCIUTIITUHBI TT0
BBITIOJTHEHUIO CAMOCTOSTEIILHOU pabOThI

2

3

IToaroroBka k BEI-
MIOJTHEHHUIO U 3aIlUTe
n1a0opaTOpHBIX paboT

1. MeToaudeckue peKOMEHIallUU 0 MMOATOTOBKE OTYEeTA 10 1a00-
paTopHoO# paboTe, yTBepKAeHHbIe Kadeapoil Pu3ndecKoi XuMuH,
npotokod Ne 2 ot 30.08.2017 r.

2. MeToanyeckne peKOMEHIalNU K OpraHu3aluy ayAuTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSATEIHHON) paOOThI CTYIEHTOB: METO M-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. Ilounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap:Kybanckuii roc. yH-T, 2018.
89 c.

3. ®punpuxcoepr, . A. Kypc xomtonnnoit xumuu [Teket] : y4ueo-
Huk / JI. A. @punpuxcoepr. - Uzn. 4-e, ucnp. u nom. - CII6. [u ap.]
: Jlansw, 2010. — 411 c. : un. — (Yuebnuku ans By3oB. CrienuanbHas
muTepatypa). — bubnuorp.: c. 404. — ISBN 9785811410705

4. ®ponos, 1O. I'. Kypc konmnounnoit xumun [Tekct] : moBepx-
HOCTHBIC SIBJICHUS U JIUCTICPCHBIE CUCTEMBI : [ y9eOHHK 1J1 BY30B] /
1O.T'. ®pomnos. - Crep. uzn., [mepenevarka ¢ uza. 2004 r.]. -
Mocksa : AnbstHC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

5. 'enppman, M. U. Konnmouanast xumus [DneKTpoHHBIN pecypc] :
yuebnuk / M.U. I'ensdpman, O.B. Kosanesuu, B.I1. FOctparos. -
CIl6. : Jlamp, 2017. - 336 c. — Pexum nocrymna
https://e.lanbook.com/book/91307

[ToaroroBka K TeKy-
IIEMY KOHTPOIIIO

1. ®puapuxcoepr, . A. Kypc xommongHoit xumuu [Tekcr] : yueo-
uuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u mor. - CII6. [u np.]
: Jlanp, 2010. — 411 c. : un. — (YueOuuku 11 By30B. CriennaibHas
muteparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 1O. I'. Kypc komnmouanoi xumun [ Tekct] : moBepx-
HOCTHBIE SIBJICHUS U JUCIIEPCHBIC CUCTEMEI : [ y4eOHUK JUIst BYy30B] /
1O. I'. ®ponos. - Ctep. uzn., [mepeneyatka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. 'enspman, M. U. KomnongHas xumus [ D1eKTpoHHBIN pecypce] :
yueonuk / M.U. I'enspman, O.B. Kosanesuy, B.I1. FOctpatos. -
CIIG. : Jlans, 2017. - 336 c. — Pexum mocryna
https://e.lanbook.com/book/91307

4. MeTtonu4eckue peKOMEHAALNN K OpraHU3aluy ayAUTOPHON U
BHEAYJIUTOPHOH (CAaMOCTOATEILHOMN) pabOThI CTYICHTOB: METOTH-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacaonap: Ky6anckuii roc. yu-T, 2018.
89 c.

[ToaroroBka K mpo-
MEXKXYTOUYHOM arTe-
cranuy (dK3aMeH)

1. ®puapuxcoepr, . A. Kypc xommongnoit xumuu [Tekcr] : yueo-
uuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u ngor. - CII6. [u np.]
: Jlanp, 2010. — 411 c. : un. — (YueOuuku 11 By30B. CriennaibHas
muteparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 1O. I'. Kypc komnmongnoi xumun [ Tekct] : moBepx-
HOCTHBIE SIBJICHUS U JUCTIEPCHBIC CUCTEMEI : [ yaeOHUK JUIst BY30B] /
1O. I'. ®ponos. - Ctep. uzn., [mepeneyatka ¢ uza. 2004 r.]. -
Mockga : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. 'enpman, M. U. Komnonanas xumus [ DnekTpoHHBIN pecypce] :
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yueonuk / M.U. I'enbpman, O.B. Kosanesuy, B.I1. FOctpatos. -
CIIG6. : Jlans, 2017. - 336 c. — Pexum moctyna
https://e.lanbook.com/book/91307

4. MeTtonu4eckue peKOMEHAALNN K OpraHU3aluy ayAUTOPHON U
BHEAYJIUTOPHOH (CAaMOCTOATEILHOMN) pabOThI CTYICHTOB: METO/TH-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacaonap: Ky6anckuii roc. yu-T, 2018.
89 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYYaroUIMXCs U3
YHCIla UHBAJIUOB U JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbs (OB3) npenocrapisitorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 37I0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jlig au1 ¢ HapyIIeHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B opme ayamodaiina,

Jlnig U1 ¢ HapyIISeHUSIMH CyXa:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YarOMINXCA.

3. 06p83OBaTe.HI>HbIe TEXHOJOTUH, IPUMEHACMBIC IIPU OCBOCHUHU JUCHHIIINHBI

B xone u3yueHus: AMCUMILIUHBI IPEYyCMOTPEHO HCMOIb30BaHUE CIEAYIOIUX 00pa3oBa-
TEBHBIX TEXHOJOTHU: JIGKIINH, JTA00PAaTOPHBIC 3aHATHS, CAMOCTOSTENIbHAS Pab0Ta CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAX0J B pamMKax MpernojaBaHus JUCLMIUIMHBI PEAaTU3yeTCsl B HC-
MOJIb30BAaHNY MHTEPAKTUBHBIX TEXHOJIOTHIA U aKTUBHBIX METOOB (TIpoOsieMHast JIeKiusi, paboTa B
MaJIbIX TPYyMIax) B COYETAHUHU C BHEAYAUTOPHON pabOTOM.

NudopmanoHHbie TEXHOIOTUH, PUMEHSEMbIC TTPH W3YYCHUH JUCIUILTAHBL: UCIOIB30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, JOCTYMHBIX B HH(YOPMAIIMOHHO-TEIEKOMMYHUKALMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC TIPU N3YYCHHUH ITUCITUTUTHHBI
— JUISL JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbs IIPEYCMOTPEHA OpraHU3alys KOHCYJIb-
TalUH C UCIIOJIB30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHo4HbIe cpeacTBA I TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH M POMEKYTOYHOMH
aTTecTaluu
4.1 ®oHpa OLIEeHOYHBIX CPEACTB AJIs IPOBE/ICHUs TEKy el aTTecTaluu

Texymuit KOHTPOJIb MPOBOIUTCS B (hOPME YCTHOTO OIpoca MO pasaesiaM ydeOHOM mpo-
TPaMMBbI, BBITIOJIHEHHSI TECTOB, KOJJIOKBHYMOB, PEIICHUs] KOHTPOJIBHBIX padoT, 3alIuThI Jabopa-
TOPHBIX pabOT U BHYTPUCEMECTPOBOM aTTECTAIIH.

N3yuenne AUCHUTIIMHBI 3aBEPIIACTCS DK3aMEHOM, Ha KOTOPOM IPOBEPSETCS YCBOCHHUE
3HAHUH U YMEHUH IPUMEHATH 3TH 3HAHUS 17151 3P (PEKTUBHOTO UCIIOIB30BaHNsI OCHOBHBIX 3aKOHOB
KOJUTOUTHOM XUMHH B CBOCH Mpo(hecCHOHATBHOMN IeATeTbHOCTH.

TecToBbIe 3ajaHUSI COCTOUT M3 PsAa TEOPETHUECKHUX BOMPOCOB MO TEMATHYECKUM Pa3jie-
nam pabodeit mporpaMMbl Y4eOHON JUCITUTIITUHBL.
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CucTema OLIeHOK BBITIOJIHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJIMYECTBO MPABWIBHBIX OTBETOB OT 85% 1o 100%;

— «XOpOILIO» — KOJIMYECTBO MPAaBUIbHBIX OTBETOB OT 70% 1o 84%;

— «YJOBJICTBOPUTEIHLHO» — KOJUYECTBO MPABUIBHBIX OTBETOB OT 55% 110 69%.

[Ipumep TeCTOB U KOHTPOIBHBIX PAOOT MO OTIEIHHBIM TeMaM JIEKIUN ISl TPOMEKYTOU-
HOT'O KOHTPOJISl 3HaHUH CTYIECHTOB.

4.1.1 Ilpumepsbl TECTOB:

TECT1
mucnumnaa "KommounnHasg xumug"
[ToBepxXHOCTHBIE SIBJIEHUS U IUCIIEPCHBIE CHCTEMBbI
OCHOBBI TEpPMOAMHAMUKHI TOBEPXHOCTHBIX SIBJIICHUM
JucrepcHOCTh U TEPMOJMHAMHYECKHE CBOMCTBA TEJ
Kanunnsapuele aBnenus, ypasHeHnue JKropeHa

1. KanunnsipHele sSiBI€HUST 00YCIOBJICHBI BIUSHHEM
1. IuCIIepCHOCTH Ha AABJIEHUE HACBHIIICHHBIX 1aPOB
2. IUCIEPCHOCTH HAa BHYTPEHHEE JIaBICHUE
3. AMCIIEPCHOCTU Ha PaCTBOPUMOCTD
4. TUCIIEPCHOCTH Ha OBEPXHOCTHOE HATSKEHHE

2. 6 — IOBEPXHOCTHOE HATSHKEHUE JKUJIKOCTH; I'y — PAANYC MEHHUCKA KUAKOCTH; p — TNIOTHOCTh
JKUJIKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — yCKOPEHHE CBOOOAHOTO maieHusl. BeicoTa moaHs-
THS KUJIKOCTH B Kalwuisipe co chepudeckumM MEHIUCKOM h paBHa

20 o 20 o
r, 4y no- e np- e
1 2 3 4

3. 6 — MOBEPXHOCTHOE HATSXKEHUE KUJKOCTH; Iy — PAJMYC MEHUCKA KUJIKOCTH; P — INIOTHOCTD
JKUJKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — YCKOPEHHE CBOOOAHOTO maieHust. BeicoTa moaHs-
THS KUJKOCTH B KallWJUISAPE C MMIMHAPUISCKIM MEHHUCKOM h paBHa

20 o 20 o
r, 4y n2- oyl np- e
1 2 3 4

4. ITpaBuIbHOE COOTHOLIEHUE MEKIY BBICOTAMU MOJHITHSA KHUIKOCTU B CTEKIITHHOM KalWUIsIpe
(hk) 1 Mexny cTekIsIHHBIMY TU1acTUHaMHU (hrr), eciau TnaMeTp Kanuuisipa paBeH PacCTOSHUIO
MEXy TUIACTUHAMU (KalUJUIAp U IUTACTHUHBI YACTUYHO MOTPYKEHBI B OIHY U TY K€ KHUJIKOCTb).

1. hxk = hn

2. hx = 2hn

3. hk = (1/2)hg
4. hx = 4hn

5. hx = (1/4)hn

5. YMeHblIeHHE pasinyca KPUBU3HBI BOTHYTOIO MEHUCKA XKUAKOCTH B KallWIIIAPE
1. yBenuuuBaeT BBICOTY KAMMIUISIPHOTO MOJHATHS
2. yMEHBILAET BBICOTY KAMMJUISIPHOTO MOJHATHS
3. HE U3MEHSET BBICOTY KallUUIAPHOTO MOAHATHS
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6. YBenuueHrue pacCTOSTHUS MEXK Ty TUIaCTHHAMH, YaCTUYHO OITYIICHHBIMH B CMAaYHBAIOIIYIO
JKHJIKOCTh

1. yBemMUMBaeT BBHICOTY KaUJUIIPHOTO TTOAHITHS

2. YMEHBINAET BBICOTY KAMMMUTSIPHOTO TTOTHSITHS

3. HEe U3MEHSET BBICOTY KaIMJIISIPHOTO TTOTHSATHS

7. PucyHOK, Ha KOTOPOM MPaBHJIbHO MOKa3aHO MOJIOKEHUE U (popMa MEHHMCKA BOJIbI B KaIlHJI-
Jsipe, UMEIOIIEM THAPOPMIBHYIO TOBEPXHOCTD

2. PucyHOK, Ha KOTOPOM ITPAaBWJIBHO MOKA3aHO MOJOKEHHE M (hopMa MEHHCKA BOABI B KaIIHJI-
Jsipe, UMeroieM TuapopoOHYI0 TOBEPXHOCTb.

9. Ha mpencTaBiieHHOM pUCYHKE MOKa3aH MEHHCK JKUIKOCTH B KaMILISIPE, UMEIOIIEM THO(IITb-
HYIO IOBEPXHOCTh. Kakoil n3 OTMEUYEHHBIX Ha PUCYHKE YIJIOB PABEH YTy cMauuBaHus? (rx — pa-
JYyC KaluJusipa)

l.a 2.8 3.7 4. ¢

k=]

ds

10. d¥V - KPUBHU3HA MOBEPXHOCTH XKUJKOCTH; Gr-r U Grx — IOBEPXHOCTHBIE HATSKEHUS HA Tpa-
HUI[aX TBEPJOrO Tella C Ta30BOH (a30il U KUAKOCTHIO, COOTBETCTBEHHO; 0 — KpaeBoii yrou. JXKuj-
KOCTb HE OyJIeT CaMOIIPOU3BOJILHO MPOMUTHIBATE TIOPUCTOE TEJIO TIPH YCIOBUH

as ds Grr > Grox 0 < 90°
dV >0 dV <0
1 2 3 4
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TECT2
nmucrumria "Kommongaaa xuMust”
[ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBbI
AncopOuust ra30B ¥ MapoB HA MOBEPXHOCTU TBEPJIBIX TEJ
AncopOrust Ha OTHOPOTHOU MOBEPXHOCTH
3akoH ['enpu, ypaBHenue JIeHrmiopa

1. B cooTBeTcTBHM C 3aKOHOM [ '€HpY HaYaIbHBIA Y9aCTOK H30TEPMBI afCOPOITHH (TIPH MaJTbIX
KOHI[EHTPAIUSX WU JABICHUSX) JOHKECH OBITh

1. BBIIYKJIBIM 110 OTHOIIECHHUIO K OCH abciuce

2. BOTHYTBIM IO OTHOIIIECHHIO K OCH a0CIIHCC

3. TMHEUHBIM

2. 3akoH ['enpu cobmrogaercs
1. mpu BBICOKO KOHIIEHTpAM (JaBICHUH MApoB) agcopOara
2. IpY HU3KOM KOHIIEHTPAINH (JIaBIICHUH ITapOB) ajcopdbara
3. B cpenHeil yacTu U30TepPMBI acopOLUU

3. YpaBHeHue JIeHrMIopa HCIIONb3yETCs B CiIydae
1. HETOKATM30BaHHOM aJICOPOITMU HA YHEPTETUUECKH OTHOPOIHON MOBEPXHOCTH
2. TOKAM30BaHHOW aCOPOIMH HA YHEPTETHUECKU HEOJHOPOIHOM MMOBEPXHOCTH
3. JOKaIM30BaHHOM aJICOPOITMU HA YHEPTETUUYECKU OJHOPOTHON TOBEPXHOCTH
4. KanuJUISIPHON KOHJIEHCALlUU

4. YpaBHenue JIeHrMiopa MOXeT OBITh UCIIOIB30BAHO MPH aIcCOPOLIMHU HA
1. MEKpOIIOPHCTHIX aacopOeHTax
2. ancopOeHTax ¢ MepexoJHBIMU MIOPAMHU B 00JIACTH BBICOKUX JaBJICHHUH MapoB

3. MaKpoOIOPHCTHIX aJCOPOEHTAX
Kp

5. Koncranra K, BXoasias B ypaBHeHue JIeHrmiopa "1+ Kp , TIpeJICTaBIsIeT COO0M KOH-
CTaHTY

1. ckopocTH aacopOoru

2. aicopOLIMOHHOTO PaBHOBECHS

3. KOHAEHCAIlNH

6. [IpaBrIIbHOE COOTHOIIICHUE MEX Y KOHCTaHTaMu ypaBHeHUH Jlenrmiopa (Aw, K) u I'eapu (Kr)

1. A K=Kr
2. A/K=Kr
3. K/Kr = A
4. Kr/K = Ax

7. A — ancopOnus; A« — MakCUMajbHas afcopOIus; O — cTeneHb 3amoJTHEHUS TOBEPXHOCTH aJICOP-
Oenra; K — koHCTaHTa a/ICOPOIIMOHHOTO PaBHOBECHS; C — PAaBHOBECHAsI KOHIIEHTpALHs ajacopoara.
VYpaBHenue Jlenrmiopa B 00J1aCTH HU3KUX KOHIIEHTPAIMI IPUHUMAET BUJT

Kc

A =Kc A = Axc 0 = AxKc 0 =Kc =
1+ Kc
1 2 3 4 5

8. A — ancopOrmusi; p — paBHOBECHOE JIaBJIICHUE T1apa; Ps — IaBJICHUE HACBHIIICHHOT'O Mapa.
PucyHnoxk, Ha KOTOpOM TIpaBUIILHO MOKa3aH OOIIMA BT U30TEPMBI ajicopommu JIeHrMiopa.
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A T 1/A E A [ p/A AV A M
P lp P p p/ps

1 2 3 4 5

9. A — ancopbuusi; A, — MaKCUMaNbHas ancopoums; K — koHcTaHTa aicOpOIIMOHHOTO paBHOBE-
CHSl; 0L — YIOJl HaKJIOHA IPSMOM; C — paBHOBECHAs! KOHIIEHTpalus ajcopoara.

PucyHok, Ha KOTOpPOM MPaBHJIBLHO MOKa3aHa U30TepMa aACOpOIMH B KOOPAWHATAX JIMHEHHOM
dbopmbl ypaBHeHUs JIeHTMIOpAa.

A tga=K /A tga=1/A,, /A tgo=1/A, ACl tgo=1/A.K

o o o

c 1/e c c

4.1.2 Ilpumep KOHTPOJIBHOI padoThI:

KonrtponsHas padora 1

no puciuruinie «Kosmmonanast xumus»
1. Ilo xkakoMy ypaBHEHHIO MOXHO PACCUUTATh ITOJIHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue nan-
HbI€ HEOOXOIUMBI JIJIsl TAKOTO pacueTa?
2. Kak Ba#sieT AUCIIEPCHOCTH BEIIECTBA HA €0 PEAKIIMOHHYIO CIIOCOOHOCTD, JaBlICHHE Tapa,
PacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHUYECKON peaKkIun?
3. Ucnone3ys ypaBHenue bOT, paccunraiite yaenbHyI0 MOBEPXHOCTh aICOPOEHTA MO JaHHBIM
00 agcopOruu a3ora:
p/ps 0.1 02 03 04
A-10° , »® /xr 0.31 0.71 0.93 1.09
[Inomane, 3aHMMaemMasi MOJIEKYJION a30Ta B IJIOTHOM MOHOCIOE, paBHa 0,16 HM?, TUTOTHOCTh
azora 1.25 kr/m°.
4. Paccunraiite paboTy aare3uu pTyTH K cTekiy npu 293 K , ecnu u3BecteH kpaeBoit yron ©
=130". TosepxHOCcTHOE HaTskenue pryTH 475 mJx/m%. Haiimgute kod(uuueHT pacTekaHus
PTYTH IO TOBEPXHOCTH CTEKIIA.

4.2 ®oH/1 OLIEHOYHBIX CPeJICTB /ISl MPOBeIeHUsI MPOMEKYTOYHOI aTTecTalun

®opma KOHTPOJIS I IPOBEACHUS IPOMEKYTOUHOM aTTeCTallUU MO AUCHUILTUHE — IK3a-
MeH. CTyzmeHTBI 00s3aHbI CAaTh 3K3aMEH B COOTBETCTBHH C PACIUCAHUEM U y4EOHBIM IIJTAHOM.
DK3aMeH SBJsIeTCs (POPMOM KOHTPOJIS YCBOCHMS CTYIACHTOM Y4eOHOH Mporpammbl MO JUCIH-
winHe. [lo caayun sK3aMeHa CTYACHT JOJDKEH BBITOIIHUTD JIAOOpAaTOpHBIE U KOHTPOJIbHBIE pa0OTHI.
3amurTa 1a00paTOPHBIX PabOT OCYIIECTBISAETCS B TEUCHHE CEMECTpa MOCIIE BHIMOJIHEHUS JKCIIe-
PUMEHTAJIBHOW YacTH padOTHl HA OCHOBAHMM MPOBEPKH MMCHMEHHOTO OTYETA M YCTHOTO W/MIH
NUCHbMEHHOTO ONPOCca 00YJaIOLINXCs 0 TeMe J1abopaTtopHoi paboTsl. Ilpu 3Tom nomyckaercs Ha
o4HOU (opme 00yueHus mporyck He 6omnee 20% 3aHsaTHH, ¢ 00s13aTeIFHON O0TPAaOOTKON TPOITY-
IIEHHBIX Ja00paTOPHBIX paboT. CTYIEHTHI, Y KOTOPBIX KOJIUYECTBO MPOIMYCKOB MPEBBIIIAET YCTa-
HOBJICHHYIO HOPMY, HE BBIIIOJHMBIINE BCE BUABI PaOOT M HEYAOBICTBOPUTEIHHO PaOOTABIINE B
TEUYEHUE CEMECTpa, MPOXOAAT COOECeOBaHUE C IPENoAaBaTesIeM, KOTOPBIA ONpalIuBaeT CTy-
JICHTa Ha TPEIMET BBISBJICHUS 3HAHUS OCHOBHBIX ITOJIOKCHNUH TUCHUILIMHEL [ ciaum sx3amena
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00yJaromuncs T0JKEH AaTh yOBICTBOPUTEIbHbBIE OTBETHI HA BCE BOIPOCHI.

PexoMenyercs cienyromye KpUTEPUN OLIEHKH TEOPETUYECKUX 3HAHUM Ha SK3aMEHe.

OneHka «HeyoosnemeopumenbHo» BbICTABISIETCS B TOM CIIy4dae, €CJIU CTYAEHT JE€MOH-
CTpUpYET:

- MOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOI'0 MaTepHaa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, MOHATHI U TEPMUHOB y4eOHOI TUCIUIUIMHBI, HEBEPHOE
OTIEpUPOBAHUE UMU;

- TpyObIe CTHIIMCTUYECKHUE M PEUYEBBIC OLTUOKH.

OneHka «y0doeiemeopuneibHO» CTaBUTCS CTYICHTaM, KOTOPBIE TIPH OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-TIPOrPaMMHBINA MaTepHall B 00bEMeE, HEOOXOIMMOM JJIS TIPE]I-
cTosiiiel yueObl U paboThl O Ipodeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETAxX Ha BOIIPOCHI UMEIOT HAPYIICHUS B MTOCIIEIOBATEIBHOCTH U3JI0KEHUS YUeOHOTO
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KPaTKHE OTBETHI TOJILKO B paMKax JIEKIIHOHHOTO Kypca;

- IPUBOJAT HEYETKHE POPMYIUPOBKH OCHOBHBIX MOHATHH U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMMOKU B OTBETE Ha BOIPOCHI.

O1eHKa «X0opouto» CTaBUTCS CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapYXHUBAIOT TBEPIOE 3HAHHE NMPOrPAMMHOI0 MaTepuasa, KOTOPbI U3JIaraloT CUCTe-
MaTU3HUPOBAHO, MOCJIEIOBATENLHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- IOITYCKAaIOT OT/AEJbHbIE MOTPEIIHOCTH U HE3HAYUTENbHbIE OINOKU MTPU OTBETE;

- B OTBETaxX HE JOMYCKAET CEPbE3HBIX OLIMOOK U JIETKO YCTPAHSAET OT/IEIbHBIE HETOUHOCTH
C TIOMOIIIBIO TOTIOJTHUTENBHBIX BOMPOCOB MPENoiaBaTels.

O1eHKa «OmMaUYHO» CTaBUTCS CTYJICHTaM, KOTOpPbIE IPU OTBETE:

- 00HapyXMBAIOT BCECTOPOHHEE CUCTEMATHUECKOE U TITy00KO€E 3HaHUE MMPOTPAMMHOI0 Ma-
Teprana (3HaHHe OCHOBHBIX MOHATUH, 3aKOHOB ¥ TEPMUHOB Y4€OHOH NUCIUIUIMHBI, YMEHUE OTIe-
pUpOBATH UMH);

- U3JIAraloT MaTepua JOrMYHO, MOCIE0BaTENIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaral0T MaTepual ¢ TOCTATOYHO YETKUMHU (POPMYIHUPOBKAMHU, MTOATBEPKIAEMBIMU I'pa-
dukamu, uppaMu UM IPUMEPAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEYH;

- IEMOHCTPUPYIOT 3HaHHE MaTepHhala JIEKUUH, 0a30BbIX yYEOHUKOB M JIOTIOJIHUTEILHON
JUTEPATYypPHI.

4.2.1. Bonpochbl K IK3aMeHY:

1. TIlpenmer kommougHoM xumuu. [Ipu3Haku 0OBEKTOB KOJUIOMIHOW XUMHUH. [loBepxXHOCTHAs
sHeprus. KoinuecTBeHHbIE XapaKTepUCTUKU aucniepcHocTH. Kiaccudukaus qucnepcHbIX
cucteM. KomtoniHas XuMust 1 XuMUY€ECKasi TEXHOJIOTHSI.

2. TloBepxHOCTHOE HATSHKEHHE: TEPMOJMHAMHUYECKOE ONpeieneHne, GU3NIECKUil CMbICI, BIHS-
HUE TPUPOABI B3auMMOJEHCTBYIOUMX (a3. BriBoa ypaBHEHHUs Ui MOJHOM (BHYTpEHHEH)
SHEPTHH MOBEPXHOCTHOTO cios (ypaBHeHHe | nOOca-I" enpmromnniia). 3aBUCHUMOCTh TEPMOIH-
HaMHUYECKUX IapaMeTPOB MOBEPXHOCTHU OT TEMIIEPATYPHI.

3. Meron n36siTkoB ['M1606ca. BeiBoa GpyHIaMeHTaIbHOTO aacopOIIMOHHOTO ypaBHeHus [ nooca.
I'n66coBckas agcop6umst. YactHoe BhIpaxkeHue ypaBHeHHs [ m60ca. [loBepXHOCTHAS aKTHUB-
HOCTb; TOBEPXHOCTHO-AKTUBHBIEC U TOBEPXHOCTHO-NHAKTHUBHBIE BEIIECTBA.

4. Anresus u cMauMBaHUE,; orpeesieHus. Y paBHeHue Jronpe 11t paboTsl aare3uu. Yroi cMa-
yuBaHus U ypaBHeHue Ounra. Ypasuenue /ronpe-tOnra ais padots! anresnn. Bausuaue [IAB
Ha a/IF€3UI0 U CMauyMBaHHUE.

5. IlpaBuno ¢a3 ['m66ca u aucrepcHOCTh. BiusiHue KpUBU3HBI MOBEPXHOCTH (IHUCIIEPCHOCTH)
Ha BHYTPEHHEE JJaBJIeHME Tell (BBIBOJ M aHAJIN3 ypaBHeHus Jlamnaca). KanuiisipHele siBieHus
(ypaBHeHue JKiopeHa).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BnusiHue nucnepcHOCTH Ha TEPMOJMHAMUYECKYIO PEaKIIMOHHYIO CIIOCOOHOCTh. BhIBO/ ypaB-
HEHUs KanwUIApHON KoHAeHcauu KenbBuHa. BiusiHue aucnepcHOCTH Ha pacCTBOPUMOCTD U
KOHCTaHTY PaBHOBECUSI XUMHUYECKOMN peakltu.

MeTonpl MOayYeHHs] JUCHIEPCHBIX CUCTEM: JUCIEPTHMPOBAHME M KOHJECHCALUs. Y paBHEHUE
Pebunnepa st paboThl AUCHIEPTHPOBAHUSA. AJCOPOIIMOHHOE MOHIKEHHE MPOYHOCTH (3(-
ekt Pebunnepa). Konaencarus pusndeckas nu xumudeckas. DHeprust [ m60ca odpazoBaHus
3apo/bIiIa HOBOH (pa3bl IPU TOMOT€HHOW KOH/IEHCALIUH; POJIb TIEPECHIIICHUS.
Knaccudukanus mexanusmoB ancopouun. [Ipupoaa ancopOIMOHHBIX CHIT K KX OCOOCHHOCTH
npu pusudeckoi aacopOuuu. BeiBo ypaBHEHUS ISl JHEPTHH TUCTIEPCUOHHOTO B3aMO/IEH-
CTBHUS aToMa ajicopbata ¢ ajacopoberToMm. M3otepma, nzocrepa, H30MUKHA aICOPOIINAH.
MonomonekynsapHas aacopouus, Gpopma nzorepmsl afacopoun. Ypasaenue ['enpu. OcHOB-
HBIE TTOJIOKEHUS Teopuu JICHrMIOpa, BBIBOJT ypaBHEHUS U ero aHanu3. JInneitHas Gopma ypas-
HeHus Jlenrmropa.

Teopus momumonexkynspHor amcopouuu bOT: mMcXomHbIe MONOXKEHUS, BBIBOJ YpaBHEHUS
U30TepMBbI U ero aHanus. Jluneitnas ¢opma ypasHenus BOT. Onpenenenue yaeabHOH mo-
BEPXHOCTH aJICOPOCHTOB, KaTaJIU3aTOPOB U JP.

KonnuecTBeHHBIE XapaKTEPUCTUKHN MMOPUCTHIX MATEPHAJIOB: IOPUCTOCTD, yEIbHAs TOBEPX-
HOCTB, pa3mep mop. [lopucTeie Tena KOpmycKyIsIpHOH, KPUCTALTHYECKON U TYOUaTOl CTPYK-
TYpBbl, METOIBI UX nonyueHus. Knaccugukanus nop no JlyOuHUHY U TE€OpUH aIcOPOLIUH.
AncopOnust Ha MOPUCTBIX aacopOeHTax. Teopus KanWIIIpHOU KoHAeH caruu. KanumisapHo-
KOHJICHCAIIMOHHBINA ructepe3nc. Pacuer u Ha3HaueHUE UHTETpalbHON U MU depeHnanbHON
KPUBBIX pacrpeziesieHus: o0bema mop mno ux pasmepam.

[orennmaneHas Teopus agcopOuuu [lonsau. AncopOIMOHHBINA MOTEHIIAN. XapaKTepUCTH-
yeckasi KpuBas aacopOuuu. TemnepaTypHasi HHBApUAHTHOCTh U apUHHOCTh XapaKTEePUCTU-
YECKUX KPUBBIX.

OcobenHocTH aacopOIMu Ha MUKPOTIOPUCTHIX afcopOeHTax. O000ImEeHHoe ypaBHEHUE TEO-
pun JlyounuHa (Teopus 00beMHOT0 3alI0JHEHUSI MUKPOTIOP), YaCTHBIE CIIy4au 3TOTO ypaBHE-
Hus (ypaBHeHue JlyomHuna-PagymkeBuya). Pacuer obmero oobemMa MUKpPOTIOp IO U30TEPME
azcopOuu.

Ocob6ennoctu ancop6iuu [TAB Ha rpanuIe pasaena pacTBOp-BO3AyX. 3aBUCUMOCTD MTOBEPX-
HOCTHOT'O HaTsDKEeHUs OT KoHueHTpauu [IAB npu cobmonennn 3akona I'enpu. [ToBepxHOCT-
HOE JaBJIEHUE a/ICOPOIIMOHHON MJIEHKU. Y paBHEHUE COCTOSHUS ABYMEPHOTO ra3a Ha OBEpX-
HOCTH JKMJIKOCTH; pa3JIMYHbIC arperaTHbleé COCTOSHHS aJCOPOLMOHHBIX IUICHOK. Bechl
Jlenrmiopa u onpezaenenue pazmepon mosiekyn [TAB.

HNonoobmennas aacop6uust. [Ipuponnsie u cuHTeTHUECKUE HOHUTHL. Kitaccudukanus HoHu-
TOB I10 KUCJIOTHO-OCHOBHBIM cBoicTBaM. [lonHas u auHamMuyeckas oOMeHHble eMKocTu. KoH-
CTaHTa paBHOBECHUS] HOHHOTO 0OMeHa, ypaBHeHne Hukomiabckoro.

BbIBO ypaBHEHMS AJI1 CKOPOCTH OCAXKJICHHUSI YaCTULl B TPABUTALIMOHHOM TI0JIE. Y CIIOBHS CO-
omonenns 3akoHa Ctokca. CelMMEHTALMOHHBIN aHANIU3, pacyeT U Ha3HAYCHHE KPUBBIX pac-
MIPEAEIICHUs YaCTHULl IO pa3MepaM.

[Tpupona 6poyHoBckoro aBwxkeHus. [loHsATHE U onpeieNeHre CPeaHEKBAIPAaTUYHOTO C/IBUTA
1o BbIOpaHHOMY HampaBiieHUI0. B3auMocBsI3b MKy CpeAHEKBaAPaTUYHBIM CIBUTOM H KO-
s dunmentom nuddysun (BpIBoA 3aKkoHA DHHIITEHHA-CMOITYXOBCKOT0). DKCIIEPUMEHTAb-
Hasl MPOBEPKA 3aKOHA.

CennmMenTalimoHHO-1M (G y3HOHHOE paBHOBecHE (TUTICOMETPUYECKUN 3aKoH). BeiBog ypaB-
HeHus. PakTophl, BIUAIOIINE HA CEAUMEHTALIMOHHYIO YCTOMUUBOCTD TUCIIEPCHBIX CUCTEM.
Mexanu3mbl 00pa3zoBaHus ABOHHOrO 3ekrpudeckoro ciost (JI9C). CooTHOMmEHUS MEXTY
3JIEKTPUYECKUM IOTEHLIHAJIOM M MOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHeHMs Jlunmmana).
DneKTpoKanWUISIpHbIE KPUBBIE U onpeaenenne napamerpos J10C.

O6mme npencrabinenust o Teopusix crpoenust JIDC. YpaBuenue Ilyaccona-bonsiimana mist
muddysnoit uactu J19C u ero perienue s ciaydast ciabo3apsHKeHHBIX ITOBEPXHOCTEH. YpaB-
Henue ['yu-Yenmena.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Cospemennas teopust ctpoerus JIIC (teopus LlTepHa); pons cneunduyeckoit aacopOIum,
nepe3apsiaka nosepxHocTu. [Ipumepsr o6pazoBanus [IDIC. Ctpoenne Mumneibl (GopMysl
JA3C).

DJIEKTPOKMHETUYECKUE SABJICHUA. DJIECKTPOKMHETHUYECKUM MOTEeHIHAI. YpaBHeHHe CMoy-
XOBCKOTO JUISI 3JIEKTpoOCcMoca M dnekTpodopesa. DPheKTrl, HE yIUThIBAEMbIe YpaBHCHHEM
CMOITyXOBCKOTO (ITOBEPXHOCTHAsI MIPOBOAUMOCTD, 3JEKTPO(POpEeTUIECKOe TOPMOKEHHE, pe-
JaKCAIMOHHBIN 3D PeKT).

JIBa Buja yCTOMYMBOCTH AUCHEPCHBIX cucTteM. JInoduibabie U 1uopoOHbIe cucTeMbl. Kpu-
Tepuit muodunsHOCTH N0 Pebunnepy-llykuny. Tepmoannamuueckue 1 KuHeTHUYEeCKHE (ak-
TOPBI arperaTUBHON YCTOMYMBOCTH TUCHEPCHBIX cucTeM. [IpumMeps! TnoduiabHbIX U 110 00-
HBIX TUCIIEPCHBIX CUCTEM.

JInodunsubie nucnepcHbie cuctembl. Kimaccudukanms u obmias xapakrepuctuka [TIAB. Tep-
MOJIMHAMHUKA U MeXaHU3M MulleiooopasoBanus. Ctpoenue mureint [TAB B BOgHBIX 1 yriie-
BOJOPOAHBIX cpeaax. ComoOunu3anus.

JInogunbHble AUCTIEpCHBIE cucTeMbl. ICTHHHO pacTBopuMBbIe U KosutouHble [TAB, ux kiac-
cudukanusa. MunennooOpa3zoBaHue, CTPOCHHE MUIEIUT, MeTo bl onpenencHuss KKM. dak-
Topsl, Biaustomue Ha KKM nonubix u Henonusix [TAB.

JInodobubIe qrctiepcHBIe cucTeMbl. DAKTOPHI arperaTUBHON YCTOMYHMBOCTH JIMO()OOHBIX CH-
creM. brictpas u MeanenHas koarymsus. Kuneruka koarynsuuu mo CMOIyXOBCKOMY (BBI-
BOJ| ypaBHeHUs1). OnpeneneHue KOHCTAHTbl CKOPOCTH U BPEMEHU MOJIOBUHHOMN KOATyJISLIUH.
3aBUCHUMOCTD YHCIIa YACTHUI[ PA3HOTO MOPsI/IKA OT BPEMEHH.

Teopus IJIDO. PackinHuBaromiee JaBI€HUE U €0 COCTABIISIIOIINE. Y pPaBHEHUE ISl SHEPTUU
AIIEKTPOCTATUYECKOTO OTTAIKUBAHUS TPU B3aMMOJCHCTBUH CIa003apsHKEHHBIX TMTOBEPXHO-
creid. [ToTeHImanbHbIe KPUBBIE B3AMMOACHCTBUS YaCTHIL ISl arperaTUBHO YCTOMYMBOW U He-
YCTOMYMBOU JUCHEPCHBIX CUCTEM.

[Ipuponga cusl IPUTSHDKEHUS U OTTAJIKMBAHUSA MEXAY YaCTUIIAMHU B JUCIEPCHBIX CHUCTEMaX.
YpaBHEeHHE AJIs1 SHEPTUHN NPUTDKEHUS Mexay yactuiiamu. Koncranra ['amakepa u ee ¢pusu-
YECKUU CMBICI. AHAJIN3 3aBUCUMOCTH CYMMAapHOUM YHEPTUHU B3aUMOJICUCTBUS YaCTHI] OT pac-
CTOSIHUSI MEXIY HUMH.

@DakTOpBI arperaTUBHON yCTOWYUBOCTH JTUO(POOHBIX JUCHIEPCHBIX CUCTEM. DJIEKTPOJIUTHAS
KoaryJsitus (KOHLIEHTpAllMOHHAsE M HeWTpanu3auuoHHas koaryisiuus). [Ipasuno Hlynbiie-
["apau u 3akon [epsruna. CriocoObl crabunu3anuu TH0(HOOHBIX JUCTIEPCHBIX CHCTEM.
Crtpykrypoobpa3zoBanue B cooTBeTcTBUU ¢ Teopueit 1JIDO. KoarynsimoHHO-THKCOTPOITHEIE
Y KOHJICHCALIMOHHO-KPUCTANIN3alMOHHbIE CTPYKTYpBI. [lepexos oqHuX CTPYKTYyp B IpyTHE.
Knaccudpukanuss TUCTIEPCHBIX CHCTEM II0 PEOJIOTUYECKUM (CTPYKTYPHO-MEXaHUUYECKUM)
CBOMCTBAM.

Heroronosckue xxunkoctu, ypasHeHus HerotoHa u Iyaseiinsa. Meroas! u3MepeHus BA3KOCTH.
YpaBHeHue DUHINTEMHA JIsI BA3KOCTH AUCIIEPCHBIX CUCTEM, YCIOBHS €r0 MPUMEHEHUS.
Peonornueckuii METOA UCCIIEIOBAaHUS CTPYKTYp B AUCIEPCHBIX cucTeMax. Peonornueckue
Mojenu uaeansHbix ten (Mmogenu ['yka, Hetotona, Cen-Benana-Kynona). Kpusbie Teuenus
PEATBbHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CTPYKTYPHUPOBAHHBIX CHCTEM.
KomnoniHo-XxuMHYecKre OCHOBBI OXPaHbl OKPYKAKOLIEH CPEJIbI.

4.2.2 TIlpumep 3K3aMeHAIIMOHHOTO OuJIeTa:

DenepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTe/ibHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUA
«Ky0aHCKHil rocy1apCcTBeHHbINl YHUBEPCUTET»
Hanpagsnenue noarorosku 04.03.01 Xumus
Kadenpa puznueckoi xumun
Jducounimnaa «KouajiouaHass Xumusi»
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DK3aMeHAMOHHBIN ouiaeT Ne 1

1. HMonoobmennas ancopbuus. Ilpupoanbie n cuHTeTHUecKue HOHUTHL. Kraccudukanms
MOHHUTOB 110 KHCIIOTHO-OCHOBHBIM cBoWcTBaM. [lonmHas u nuHamuyeckas OOMEHHBIE
emkoctu. KoHncranra paBHoBecust HOHHOTO 0OMeHa, ypaBHeHHe Hukoabckoro.

2. KoninonaHo-XMMHUYECKHE OCHOBBI OXPaHbl OKPYKAIOIIEH Cpeibl.

3aBenyrouuii kadenpoit
JI-p XUM. HayK, podeccop B.1. 3a6omnorkuii

OueHoYHbIE cpeaCcTBa Il MHBAIHMIOB M JIUII C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 370PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0(QU3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOANMOCTH MHBAJIUAAM U JIUIAM C OTPAHUYEHHBIMH BO3MOXXHOCTSAMH 37I0POBbSI
IPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs JIJIs IOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY TIPOBEICHNUH MPOLEAYPhl OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHHSI MHBAJIH/OB M JIUII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHUE TEXHUUECKUX
CPEZICTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHUyaTbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIMINUXCS C OTPAaHMYEHHBIMH BO3MOYKHOCTSMU 3]I0POBbSI
Y MHBAJIMIOB TPOLEAYpa OLEHHBAHUS PE3YJIbTaTOB OOYYEHHUS IO AUCIMIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oneHUBaHU pPe3yabTaTOB O0YUCHNS HHBAIHIOB H JIUII C OTPAHNYCHHBIMHU BO3-
MOYHOCTSIMH 3/J0OPOBbS 110 JUCUUTUIMHE (MOYJIIO) IPeAyCMaTpPHUBAET MPel0CTaBIeHNE HH(OpMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHWYECHUSAM UX 37I0POBBS U BOCIIPUATHS HH(OPMAITUH:

Jnst a1 ¢ HapyIeHUsIMUA 3pCHUS:

— B TIeYaTHOM popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

JI7st UL ¢ HapyIISHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOM M 10NOJIHUTEIbHON y4eOHOM JIUTEPATyphbl, HEO0XOAUMOH 1JIA
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)

5.1 OcHoBHasi 1uTEpaTypa:

1. ®punpuxcoepr, 1. A. Kypc komtonanoit xumun [ Tekct] : yaeOnuk / JI. A. @puapuxcoepr. -
W3zn. 4-e, ucnp. u gom. - CII6. [u gp.] : Jlans, 2010. — 411 c. : wi. — (Y4eOHUKHU 1JI BY30B.
CrnenuanbHas muteparypa). — bubnuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, FO. I'. Kypc komnounnoi xumun [TekcT] : mOBEepXHOCTHBIE SIBICHUS U TUCIIEPCHBIE
cucteMsl : [yueonuk st By3oB] / FO. I'. @ponos. - Ctep. u3a., [mepeneuatka ¢ uza. 2004 r.].
- Mocksa : AnpsHC, 2014. - 463 c. : wi. - bubnuorp.: c. 452. - ISBN 9785903034819

3. I'enbdman, M. W. Konnmonanas xumus [DnaekTpoHHBINA pecypc] : yueOnuk / M.U. I'enbdmaH,
0O.B. Kosanesuu, B.Il. FOctparoB. - CII6. : Jlamp, 2017. - 336 c. — Pexxum pocryma
https://e.Janbook.com/book/91307

5.2 lonoJiHUTeIbHAS JIUTEpaTypa:
1. Iykun, E. [1. Komnougnast xumus [Tekct] : yueOHUK 171 OakanaBpoB : y4eOHHK /ISl CTYICH-
toB By30B / E. [I. lllykun, A. B. Ilepuos, E. A. Amenuna. - 7-e u3a., ucop. u gom. - Mocksa :
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Opaiitr, 2014. - 444 c. - (bakanmaBp. ba3zoBblii kypc). - bubmmorp.: c. 433. - ISBN
0785991627412.

TunoBble pacdeTsl MO (PU3NUECKON M KOJUTOMIHOW XUMHH [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A. H. Bacrokosa, O. I1. 3agaunna, H. B. Haconoga, JI. 1. Ilepenénkuna . - CaHKT-
[TetepOypr : Jlanb, 2014. - 144 c. - Pexum JOCTYyIa
https://e.Janbook.com/book/45679#authors

Cymm, b. 1. OcHoBbI KoJUTOMAHOM XuMuH [TekcT] : yuebHOe mocodue i CTyJ€HTOB BY30B /
b. [I. Cymm. - M. : Akanemus, 2006. - 239 c. : un. - (Bricuiee npodeccuonanbsHoe 00pa3oBaHUeE.
EcrectBennble Haykn). - bubnmorp.: c. 237. - ISBN 5769526343.

Ceprees, I'. b. Hanoxumus [Tekct] : yue6Hoe mocobue mis crynentos / I'. b. Ceprees. - [3-¢
u3.]. - M. : Kamwxnsriit qom "Yuusepcurer”, 2009. - 334 c. : un. - bubmmorp. : ¢. 307-333. -
ISBN 9785982276216

Pycanos, A. 1. Munemnoo6pa3oBaHue B pacTBOpPax MOBEPXHOCTHO-AKTUBHBIX BEIIECTB [ DJek-
TpoHHBIN pecypc] : Monorpadwust / A. 1. Pycanos, A. K. lll¢kun. - Cankt-IlerepOypr : Jlanp,
2016. - 612 c. — Pexxum gocryna https://e.lanbook.com/book/76283

Pycanog, A. U. Jlekuuu 1o TepMoguHaMHUKe TTIOBEPXHOCTEHN [ DNEKTpOHHBIN pecypc] : yueOHoe
nocobue / PycanoB A. W. - CII6. : Jlaws, 2013. - 240 c. — Pexum pocryma
https://e.Janbook.com/reader/book/6602/#1

5.3. [lepuoauyeckue U3TaHUA:

. Komnonansiii xypnan - n3n. MAUK «Hayka/MuTepnepeonuka», Pleiades publishing. ISSN

PRINT: 0023-2912 (Beixogut 1 pa3 B 2 mecsua).

Bectauk MI'Y.Cepusa2: Xumus - uzg. MI'Y um. M.B. JlomonocoBa ISSN 0579-9384 (Beixo-
out 1 pa3 B 2 mecsina).

N3BecTrst BeICIIUX y4eOHBIX 3aBEJICHUH : HAy4.-TEXH. KYpH. XUMHSI U XUMHUECKass TEXHOJIO-
rusi/ UBaH. roc. XuM.-TeXHOJ. YH-T. - UBaHOBO :. ISSN 0579-2991. (BeIxonut exeMecsqHo).
«M3Bectus Akanemun Hayk. Cepust xumunueckasi» JKypnan Pocculickoii akanemun Hayk WH-
nekc 70357 (BBIXOOUT €KEMECIUHO).

6. Ilepeuenr pecypcoB HMH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTH «UHTep-

HeT», He00XOAMMBIX /115l OCBOCHUS TUCHMUILINHBI (MOTYJIs1)

e

N

http://elibrary.ru/ Hayunas snekTpoHHas OMOJIMOTEKA.

http://webofknowledge.ru/ Undpopmannonno-ananutuueckas 6aza Web of Science.
http://www.ecolife.ru XKypHan "DKon0orus u Ku3Hb".

http://www.chemnet.ru Xumudeckass HHPOpPMAIIMOHHAS CETh.

http://www.gpntb.ru/ - ['ocynapcTBeHHas MyOJIUYHAs HAYYHO-TEXHUYECKass OnOIroTeka
(T'TIHTB).

http://www.sciencedirect.com/ — DeKTpOHHAs KOJUICKIUS HAyYHON U TEXHUYECKOM MOTHO-
TEKCTOBOM 1 bubnuorpaduueckoit mapopmaruu ScienceDirect.

http://www.springer.com/ DIeKTpOHHBIE JKypPHAIIBI U3/1aTeILCTBA Springer.

7. MeToan4yeckue yKazaHus 1JIs1 00y4AKIIHUXCSI 110 OCBOEHHU IO N CHUIIIHHBI (MOTYJIs1)
Oobuwgue pekomenoayuu.
N3yuenne quCIUTIIMHBI ClIeAyeT HaYuHATh ¢ TPOpabOTKH pabodeil mporpaMMbl, 0c000e

BHUMaHUe, yAelss LelsIM U 3a/1a4aM, CTPYKTYpPE U COJIEP/KaHUI0 Kypca.
CamocTosTenbHas paboTa IPOBOAUTCS C IIENIbI0 YTIyOIeH!s 3HAaHUM 110 IUCHUIUIMHE U TIpeTy-
CMaTpUBAET:

- YTCHUE CTYJICHTAaMU PEKOMEH/I0BaHHOM JINTEPATyphl H YCBOCHHE TEOPETHIECKOTO MaTe-
pHaia AUCHUILTHHBL;

- IOATOTOBKY K JIa00PAaTOPHBIM 3aHITHSIM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K DK3aMEHY.
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[TnanupoBaHNe BPEMEHHM Ha CaAMOCTOSITENbHYIO paboTy, HEOOXOIUMOTO0 Ha H3y4YCHHE
HACTOALIECH AMCHUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh CEMECTD,
npeaycMaTpuBasl MPU STOM PETYISIPHOE MOBTOPEHHE MPONIEHHOTO MaTepuasia. Marepuan,
MOJIyUYEHHBI Ha JIEKIUAX, HEOOXOAUMO PEryJsIpHO JOTMOJHSITh CBEACHUSIMH U3 JIMTEPATYPHBIX
HUCTOYHUKOB, MPUBEJCHHBIX B paboyeii mporpaMme TUCITUTUIHHEIL.

VYcnemHoe OCBOGHHME AMCHMILIMHBI TPENojiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTyJIEHTa TyTeM IUIAHOMEPHOW, TMOBCEAHEBHOW paboThl. s OCBOCHHUS AHCIMILTUHBI
"KonnounHas xuMus'" Ipu cCaMOCTOSITEILHON paboTe CTYACHT TOKEH UMETh:

1. KoHcnexT nekiuii B 0yMa>XHOM WJIH SJIEKTPOHHOM BHUJIE.

2. Y4eOHHMKHU B COOTBETCTBHUHU CO CIIMCKOM JIUTEPATYPHI.

3. Terpanp ans 1abOpaTOpHBIX padoT.

Paboma ¢ koncnekmom nekyuii.

[IpocMOTpUTE KOHCHEKT Ccpa3y MOCJE 3aHSATHUM, OTMEThTE MaTepual KOHCIEKTa JIEKIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHMS MU IOHMMaHusA. llomblTaiiTech HaWTH OTBETHI Ha
3aTPYJHUTEIBHBIE BOIIPOCHI, UCIOJIB3Ysl PEKOMEHYEMYIO JIUTepaTypy. Eciin caMocTOSTENbHO HE
yJanoch pazoOparbcsi B Marepuaie, chopMyaupyiTe BONPOCH U OOpPAaTUTECh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCYIbTAlMU WM Omkailmeil nekuuu. PerynspHo oTBoauTe BpeMs Ul
NOBTOPEHMSI MPOMJIEHHOIO0 Marepuana, MpPOBEPssl CBOM 3HAHUSA, YMEHHUS U HAaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Buvinoanenue nabopamopnvix pavom.

JlaGopaTopHble pabOTHI BBIMOJIHSAIOTCS O0yYarOIIMMUCS B MallbIX Tpynmnax (oObrgHO 2-3
yenoBeka). B Hauane kypca MpPOBOAUTCS HMHCTPYKTAX MO TEXHHUKE O€30MacHOCTH padoOThI B
XUMHUYECKOH JIabOpaTOpuM U COCTaBIsIeTCS TpaduK BBIMOJHEHUS Ja0OpaTOpPHBIX pPadoT.
BrimotHeHME 1a00paTopHOM pabOTHI BKIIFOYAET B C€0s CIACAYIOIINE ITAITbI:

1) mOArOTOBUTENBHBIN 3TAl (CaMOCTOATENbHAs paboTa CTYICHTOB);

2) moTy4eHHE JAO0IMYCKa K BBIMOTHEHUIO AKCIIEPUMEHTAIBLHOM YacTH J1abopaTOpHO# paboThI
(KoHTaKTHas paboTa C MpernoaaBaTesieM KakJJoi Masloi TpyIIb);

3) BBIMIOJIHEHUE DSKCIEPUMEHTAIBHOM YacTh JabopaTopHOM padOThI MOA KOHTPOJIEM
Iperno/iaBaTe’s;

4) aHa/W3 TMOJIyYEHHBIX pe3ylbTaToB, (POPMYIMPOBKA BHIBOJA M MOATOTOBKA K 3alUTE
1abopaTopHOi pabOTHI (MOXKET BBIMOTHITHCS KaK CAMOCTOSTEIbHAsI padoTa CTyIeHTa JOMa, WIH
01 KOHTPOJIEM IIPETIOAaBaTesl B TEUEHUE BPEMEHH, BBIJICIIEHHOT0 Ha J1a00paTOpHbIe pabOoThI MIIN
B X0/1¢ MHOM KOHTAaKTHON pabOThI C MPETOIaBaTeIIEM);

5) 3amuTa mabopaTopHO pabOThI (KOHTaKTHAs paboTa C MpernoaBaTesem).

[Tocse BBIMOMHEHUS BCEX 3TUX ITAIOB JIabopaTopHasi paboTa CUNTAECTCsl BHITOJIHEHHOM.

Iloozomosumenvnuiii sman.

Ilepen 3ansTHeM oOOyyaroOmMMCS HEOOXOAWMO TMOATOTOBUTCS K  BBIIOJIHEHUIO
nabopaTopHoO# paboThl. TeopeTnyeckas moAroTOBKa HEOOX0IuMa JIJIsl TPOBEACHUS SKCIICPUMEHTA
U JOJDKHA TPOBOAMUTHCS OOYUAIOUIMMHUCSA B MOPSIKE CaMOCTOATENbHOM paborel. Ee cnemyer
HAaYMHATh BHUMATEIBHBIM Pa300pOM PYKOBOJICTBA K JiabopaTropHoil paboTe. Teopermyeckas
MOJTrOTOBKA 3aBEPIIACTCS MTPEIBAPUTEILHBIM COCTABICHHEM OTYETa B TaOOPaTOPHOM KYypHAJIE CO
CJIEYIOIIUM MOPSAIKOM 3aMuceil:

HaszBanue pa0GoThbI.

[ens paboThI.

ObopynoBanue.

Xon paboThl, KOTOPHII B TOM YHCII€ BKJIOYAET PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIE
dopMynbl JUIs OINpeNeseHUs] BEIUYMH, a TaKXKe pacyeTHble (OpPMYJbl A ONpeAeTeHUs
MOTPEIIHOCTENH U3MEPSAEMBIX BETHUHMH.

Ilonyuenue oonycka K 6blNOJIHEHUIO IKCNEPUMEHMANbHOU Yacmu 1a60pamopHol pabomal.
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[Tpucrynas k 1aboparopHeIM paboTaM, HEOOXOAUMO MOTYUUTH Y TabopaHTa NPUOOPHI, pe-
aKTHBBI M 000pyJ0BaHUE, TPeOyeMbIe I BHIMOIHEHUS pa0oThl. Pa3oOpaThcs B Ha3HAUYECHUH Ma-
TEpUAIOB, XUMUYECKOH TOCY/IbI, TPUOOPOB U MPHHAICHKHOCTEH B COOTBETCTBHH C X TEXHUYE-
CKUMU JaHHBIMU. [10JIydUTh JOMYCK K BBHIMOJHEHUIO JTA00OPaTOpHOW pabOThl y MPEnoaBaTes.
Jlomyck CTyaEHTHI MOIy4aloT B Pe3y/IbTaTe YCTHOTO OIpOca MPEToAaBaTesieM O MOPSAIKE BBIION-
HEHUS SKCTIIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1TabopaTOpHOU paboTOM.

Buvinonnenue sxcnepumenmanvHol yacmu 1ab60pamopHou pabomul no0 KOHmMpoaem npe-
nooasameis.

3arem oOyuaromyecs: BBIIOJIHIIOT AKCIEPUMEHTAIBHBINA 3Tan J1a0opaTopHOil paboTHI, B
X0JIe KOTOPOTO 3aIMCHIBAIOTCS BCE H3MEPEHHBIE BEIMYMHBI C 0053aTEIILHBIM YKa3aHUEM UX pa3-
MepHOCTH B 4ncTOBHK. He 1omyckaeTcsi HCMO/Ib30BaHNE YePHOBUKOB JIJIsl 3alIMCH IKCIePH-
MEHTAJbHBIX JaHHBIX, 3aIMCh KAPAHJAAIIOM U HHbIE CIIOCO0BI, TaI0IHe BO3MOKHOCTh KOP-
PEKTHPOBKH MOJIYYeHHBIX pPe3yJbTaToB. B ciyyae, eciu B METOIUYECKUX YKa3aHUAX K J1a0o-
paTopHOii paboTe MpeIoKEeHbBI TaOIHUIIBI WITH IIA0JIOH IS 3aITHCH SKCIIEPUMEHTATLHBIX JAHHBIX,
TO 3ATOJIHSIOTCS 3TH TaOIMIIbI MK [1a0JI0H. B MHOM ciiydae 3ammch SKCIIepUMEHTATbHBIX TaHHBIX
JIeNIaeTCsl CTYACHTOM B TIPOM3BOJILHOU (hopMme.

[To oxOHYaHHUU BBIMOJHEHHS HYKCIEPUMEHTA CTYIEHTHI JOJDKHBI IIPUBECTU CBOE padbouee
MECTO B MOPSJOK M BBIMBITH HCIIOJIB3YEMYIO XUMHYECKYI0 ocyay. [locie atoro pabodyee mecto
C/IaeTCsl MPEIo1aBaTeNIo K TabOpaHTy U B Ta00paTOPHBIH KypHAJ CTYJEHTA CTABUTCS OTMETKA
O BBIMTOJIHEHUH JKCIEPUMEHTAIBHON YacTh JIAOOPaTOPHOU pabOThI C 00s3aTEIbHBIM YKa3aHUEM
JIaThl €€ BBITOTHEHMS.

Ananusz nonyueHuvix pe3yiomamos u hopmyauposKa euvl00a(os).

MoeT BBITIOJHSITHCS KaK CaMOCTOSITEIbHAsE paboTa CTyJIeHTa J0Ma, HITU TI0J] KOHTPOJIEM
IpenoiaBaTess B TeUCHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHble pabOThl UM B X0/1€ MHOM
KOHTAKTHOM paboThI ¢ npenoaaBatesieM. CTYACHTHI JODKHBI BHITIOJHUTH BCE HEOOXOUMBIE pac-
YeThl COrJIACHO METOJMUYECKUM yKa3aHHUsIM K BBIIOJIHEHUIO J1a0opaTopHbIX pabot. B maboparop-
HOM KypHaJIe IPUBOISITCS BCE HEOOXOIMMBIE PACUYEThI C YKa3aHHEM Pa3MEPHOCTEH IMOITyUIeHHBIX
BEJIMYHH, a TaKKe BCE TpaMKU U PUCYHKH B COOTBETCTBHUHU C TPeOOBaHUS JIAOOPATOPHOTO MPAK-
TUKyMa.

B ciyuae, ecnu B xoze 1a0opaTopHOil paboThl MIMEET MECTO MPOTEKaHUE XUMUYECKUX pe-
aKIUi, BCE OHM JOJDKHBI OBITh 3alTMCAaHbI B JIA0OPATOPHOM JKYpHAJIE B MOJICKYJISIPHOM, ITOJTHOM
MOHHOM M COKpAIleHHOM HMOHHOM Buje. Jlasee Ha OCHOBaHHMM MOJYYEHHBIX PE3YJIbTAaTOB CTY-
JICHTHI JOJDKHBI C(OPMYITHPOBATH U 3aIIMCATh BHIBOJI, KOTOPBIN JIOJDKEH OBITH COTIIACOBAH C 3asB-
JICHHBIMHU LIEJISIMH W/WIIK 3a]1auaMu JabopaTopHOil paboThl. BeiBo noimkeH comepkarh He00Xo-
JTMYIO KOJTMYECTBEHHYIO HH(POPMAIIHUIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOI paboThl HEOOXOAMMO OTBETUTH HA IPEIJIOKEH-
HbIE KOHTPOJIBHBIE BOTIPOCHI, KOTOPBIE HMEIOTCS TIOCIIe KaX 01 JabopaTopHoil paboTel. Ocoboe
BHUMAaHHE B X0JI€ TEOPETHUECKON MMOATOTOBKH JIOJKHO OBITh OOpaIlleHO Ha MOHUMaHKe (pu3mye-
CKOM CYITHOCTH TIpoliecca(oB), M3yJIarONIUXCs B X0/1€ paboThl. [[1s1 cCaMOKOHTPOJISA B KaXKI0H pa-
00Te TpUBEACHBI KOHTPOJIbHbBIE BOIIPOCH], HA KOTOPbIE 00yJaromuiicss 00s3aH naTh YeTKUe, mpa-
BUJIBHBIC OTBETHI.

3awuma nabopamopnoii pabomoi

JInsi TIOATOTOBKM K 3allUTE OTYeTa CIEAYeT MPOaHAIM3HPOBATH JKCIIEPHMEHTAILHBIC
pe3yabTaThl, COMOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMH MOJIOKEHUSIMH, CIIPABOUYHBIMU HITH
JUTEPAaTyPHBIMU JTaHHBIMH, O0OOIIUTH PE3yAbTAThl UCCICIOBAaHUI B BHJIE BBIBOJIOB 10 padoTe,
MOJATOTOBUTH OTBETHI Ha BOIPOCHI, MPUBOJUMBIC B METOJUYECKUX YKa3aHHUSIX K BBITOJHEHUIO
1abopaTOpHBIX paboT. 3ammTa J1adOpaTOPHBIX PabOT MPOUCXOIUT B BHIIE COOECENOBAHHS C
npernojaBaTeaeM Mo JabopaTopHoil pabore ¢ 00s3aTelnbHON INPOBEPKOW NpernojaBaTeieM
1a00paTOPHOTO JKypHANIa CcTyAeHTa. JIJisi yCTemHoW 3amuThl J1JabopaTOpHOUW pabOThl CTYACHT
JOJDKEH — TNPEeOCTaBUTh  Ja0OpaTOpHBIM  KypHad, O(OPMIICHHBII B COOTBETCTBHHU C
YCTQHOBIICHHBIMH  TPEOOBAHWSMH,  BKJIOYAash  HaJWM4Ue  OTMETKA O  BBHINIOJIHEHUH
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HKCIIEpUMEHTAIBHOM yacTu paboThl. B Xoae ycTHoI Oecerpl ¢ mpenoaaBaTeneM CTYACHT A0JKEH
IIPOIEMOHCTPUPOBATH 3HAHUE LI€JI€H U 33a]a4 BHINOJIHEHHON pabOoThl, 3aKOHOB, KOTOPBIE JIEXkKaT B
OCHOBE HaOJII0JJaeMbIX B XO/€ padOThl SABICHUM, MPOJIEMOHCTPUPOBATh YMEHHUE aHATU3UPOBAThH
NOJYyYEHHYI0 MH(QOPMALMIO U JieflaTh Ha €€ OCHOBE BBIBOJBL. B 3TOM ciyyae B 1abopatopHOM
XKypHaje Ha COOTBETCTBYIOLICH paboTe CTAaBUTCA MOMETKA «3a4T€HO», POCIUCH IPENoiaBaTes,
MpUHSBIIETO0 paboTy, U AaTa 3ammThl padoTel. [locie sToro maboparopHas paboTa CUMUTAETCS
BBINTOJIHEHHOM. Jlomyckaercss 3ammra J1abopaTOpHBIX PadOT MHAMBUAYAJIBHO MM B COCTaBe
MaJIbIX TPYII 00Yy4aroLINXCsl, COBMECTHO BBIMOIHSBIINX JAHHYIO padoTy.

B ocBoeHuu AMCHUIUIMHBI MHBATUJIAMU U JIUIAMU C OTPAHMYECHHBIMU BO3MOXHOCTSIMU
3I0pOBBs OOJIBIIIOE 3HAUCHUE UMEET MHIMBUIyaIbHas yueOHasi paboTa (KOHCYJIbTAllUN) — IOMOJ-
HUTEJBHOE pa3bsICHEHHE YIeOHOTO MaTepuana.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJSIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONUM ~ MHJMBHIyallU3allud OOyYeHUsT W YCTAHOBICHHUIO KOHTAKTa MEXKIY
npenojaBaTesieM U 00yJaroluMCcs HHBAJTUAOM WM JIMIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3710POBBAL.

8. Ilepeuenb MHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3yeMbIX MPHU OCYHIECTBJIEHUH
00pa3oBaTeJILHOIO NMpolecca Mo JMCUMILIHHE (MOTYJ/II0) (TPH HEOOXOAMMOCTH)

HpI/I MMPOBCACHNU JICKHUOHHBIX 3aHATUU HCIIOJIB3YIOTCHA MyJIBTHMeI[HfIHBIe MMpEe3CHTAllUU.

B xoxe BwImonHEHUS J1a00OpaTOpHBIX padoT oOydarommecs ucmnoias3ytot [IK mms oOpa-
6OTKI/I PE3YIbTATOB 3KCICPUMCHTA U MPCACTABJICHUA MMOJTYUYCHHBIX NAHHBIX B BU/IC I‘pa(bI/IKOB n
TaOJINII.

Jlnst morcka HHGOPMALMU MPH NOATOTOBKE K TEKYIIEMY M MPOMEKYTOUHOMY KOHTPOIIIO
HeoOXoaruMo Hajau4re KoMibioTepa ¢ Web Opaysepom, moakoueHHOTO K cetr "MHTepHeT" € 10-
CTYIIOM K MOUCKOBBIM CUCTCMaM OGH.IGI‘O Ha3HaA4YCHMUA.

8.1 Ilepeyenb HE0OXO0AUMOI0 MPOrPaAMMHOI0 00eCIIeYeHHU s
1. Microsoft Windows.
2. Microsoft Office Professional Plus (Word, Excel, PowerPoint).
3. IIporpammHoe obGecrieueHne IS CIIa00BUISAIITNX.

8.2 I[lepeyeHb HEOOXOAUMBIX HH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM
1. Dnextponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru/).
2. MynsTuauciuiuinHapHas pedepatuBHo-Oundmorpadudeckas 6a3za nanubix MHCTHTYTA HAyd-
Hoit nuaopmanmu CIIA (http://apps.webofknowledge.com/).
3. CnpaBouHo-1ipaBoBas cucrema «Koncynprant [Imtoc» (http://www.consultant.ru).
4. CrpaBouHas npaBoBas cuctema ['apant (http://garant.ru/).
5. Hayunas snextponnas oubnauoreka (http://elibrary.ru/)
6. IlonHOTEeKCTOBas Hay4Has 0a3a JaHHBIX MEXAyHapoIHOro u3aarenbcTsa Elsevier.
(http://www.sciencedirect.com)
7. Scopus (SciVerse Scopus) MynbTUANCIUIUIMHAPHAS Oubnuorpadudeckas u pepepaTuBHas
0a3a qaHHBIX, CO3JIaHHAs U31aTelbckoi Kopriopanueit Elsevier (www.scopus.com)

9. MaTtepuajibHO-TEXHHYECKasi 0a3a, HeoOXoaMMasi ISl OCyIeCTBJeHUs1 00pa3oBa-
TeJbHOI'0 MPoIecca Mo JUCHUILINHE (MOIYJII0)

3aHATHUS JOJDKHBI OBITh 00ECTIeYeHbI BCEM HEOOXOAUMBIM JIJIsl TPOBEACHUS J1a00paTOPHBIX
pabot no yuebHoit nucruruinae «KosmonaHas XxuMus», madoparopusi cHaOkKeHa pyKOBOJCTBAMH
JUIS BBIIOJTHEHUS JIAOOPAaTOPHBIX PaboT, yueOHO-1a00paTOpPHBIM 00OPYIOBAaHUEM, pPEaKTUBAMHU
JUISL SKCTIEPUMEHTa. B pacnopspkeHnn JODKHBI OBITh 1a00paTOpHBIE YCTAHOBKH JUISI HCCIIEA0BA-
HUSI OCHOBHBIX XapaKTEPUCTUK KOJUIOMIHBIX CHCTeM. J{JIsl mpoBeIeHuUs JeKIMi-BU3yaTu3aiii 1
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JeKIMH-KOH(pepeHIINH UMEeTCs] MyJIbTUMEINIHAs arnapaTypa u HOyTOyK.

Ne

Bua pabor

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIITNHBI
(MOZyJs1) M OCHAILIEHHOCTh

JleKIIMOHHEBIE 3aHITUS

VYuyeOHas aynuTopus Uil MPOBEACHUS 3aHATHH JIEKLIHOHHOIO
tuna, 350040 r. KpachHomap, yn. CraBpomoiabckas, 149,
No 234c, ykoMIJIeKTOBaHHasT KOMIUIEKTOM ydeOHOUW MeOenu,
unTepaktuBHas qocka SMART Board, koporkookycHBIH HH-
TEpPAKTUBHBINA IPOEKTOP, HOYTOYK, MEJIOBask JOCKA.

JlaboparopHble  3aHs-
THSI

Y4eOHast ayaAuTOpus UTIsl TPOBEICHUS 3aHITHIA JIa0OPATOPHOTO
tuna, 350040 r. Kpacuogap, yi. CraBponosbckas, 149, Ne 328c¢,
YKOMILUIEKTOBAaHHAsl CIELUATN3UPOBAHHON MEOENbIO, BBITSIK-
HOM CHUCTEMOW BEHTWJIALIMH, JOCKOH, CpelCTBAaMU IMOKapHOU
0€30MacHOCTH U OKa3aHHs MEPBON MEIUIIMHCKON MTOMOIIH, J1a-
OopaTopHBIM 000PYIOBAaHHUEM: BECHI JIAOOpATOpHBIE, MKa( Cy-
IWJIBHBIA, MEIIAJIKU MarHuTHble, pH-MeTpbI-MOHOMEpHI; KOH-
JTYKTOMETPBI; CIEKTPOGOTOMETPHI, MYJIbTUMETPBI, HAOOPHI XU-
MHUYECKON MOCY/Ibl U PEAKTHUBOB.

['pynnoBble (MHAUBU-
ZyallbHbIE) KOHCYJIbTa-
1007071

AynuTtopus 11l TPOBEJCHUS TPYNIOBBIX M WHANBUYaTbHBIX
koHcynbTanuii, 350040 r. KpacHoanap, yn. CraBpomnonbckas,
149, Ne 332¢, ykomIIeKTOBaHHAs yaeOHOM MeOebI0, MEJIOBOM
JIOCKO#, MIEPEeHOCHOE MYJTbTUMETUIHHOE 000pYIOBaHUE.

CaMocrosiTenbHas pa-
oora

Kabuner mist caMoCTOsSTEIbHON pabOThI, OCHAIIICHHBIN KOMITh-
IOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO IMOAKIIIOUEHUS K CETH
«MHTEpHET», MPOTpaMMO PKPAHHOTO yBEIIMUEHHUS U obecrie-
YEHHBIN TOCTYTIOM B AJIEKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBa-
TeNnbHYI0 cpeay yHusepcurera (140, 341c, 337c, 329¢).
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